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(01dCDlt&6Tllfr^ oOtCTO 
jJlt(ni6ira</3 : QJCJD^fUrrtS)! (3Ti)CDnTO©OSSn3 
tffiflasa : flJ10(O^6n3«B3^cao(0 f\g)fTU 

m 

<S(B)0g fTUofmoom emoamjDfb'Tlej ^nflqpQjjg' 




■31^1/12^1:1 



nnj&Mo »jeu>cd 3 'n^LDjml^ t^ocrtfLrc>©EfTTJ qrflej^ltsakP^iSS rug^y 

nj«HD<i&j0g -^lg oiOQajCTncm^sro ^ot> oi^cru^i^D. crutSi]^ oJlG^a^n^lift'C/ScM^ 0 firustUQMTD ojotxjitn 
caiTU^(^fi5^eif^ ajnfltf^-J 0 jl njftla©^ &li&M^Q. aJ\i<m 

hirnci^ irotinlfo^gg d&? LTiCKPg ■% iroroil e jjffica gotfrils# <™ru<E>fflGFTJo ruocomiDfl a(3dss5 nii^arojc/rs^iSQfl^pi?! 
rmoem [rutiyfl<MdL £>g^s.fie rmgafla>Gm<a¥0>lc^ nrojaffl>Lnmi®(asja^l§jGrR. 

griorknfflfimfflatftfU rJ j miCBfc&b (owfl® ej gricc&milAgotpl QaJ^f^lftla^rroru CMcrfit.flR©fiiBK9 tJootie) 
ota ^j i^j , ^s^cdS ^TwniflnfaGacn) Qjawn mwjfi 
©aooiril f\$o 6>&irfeKru^j (Henry M. Leicester) rfton^ L ra finla^jpnldMJfsS mi o*& 
itfi^enl &Dnn sn^oSlsT (The Historical Background of Chemistry) ^gjrrn ojjan&m^o ruocoil*e0O 
OQ<m<Rtttim* 

^d -73 rdj rru r^c&ifuroltm^ esjnj^tUflrj, ifly^lifiaf&inrid, nruaaitoocno, njitefl^ertflswma 

c\g)rmlaj ml^runrfljycG) cucju^aKTCTl tmenamm S3 masrfS . aijmS^tot^le/nfl 

oooOilcmcoo crDosmfruilajjgg mliSofl(0GBB8@os r^nidi CBCCtaeslr^b ajla^o&fiqjja 

gnmtoojj' ccjsmocirffi qkSuH triwyteS nj§fl<MJutiiUebo ouaoqcp ^ ^>' T] iPMcrogln^ 
careful njj^flkmrfto croarajc^OCliriD^iM crtiarh&i fiidttflB mail cu? :■ ci>3Q3to1c9S>3 p. 

im&roaiu/lEnJ^ess ^rrurtnti&io coJCSiDOfSEMjjffiQci^c^, 

gon^cS Ea^^laaiimftcjl e>m/r$<3 ^cnSocsotTnczfl (ijRmStstso rirflrml^mS (IUCAA) s>ei 

crucojoSm/ Qmtf&ol&i|j3g raraoaflol g^rtjtffr^fts au^aicft^lcBm gDflnlmjgg ^^u^^J3Ei^croa<o)l 
csDoa/il aidfinsil ajtejcmj. L^rmria^tstt^o ab©6iBfmt^cm^aijcis>na ^crootu^mj 

£,£><£>1 bTUCTXJDttajSJcfo. amTO-iOCTOQ agto^S^GFl^dfr QD)j.S«n!1<K» 

SiOfo^smub ajj)6)g5;itn?n2 cj)jo3a»c[iGftn$. gD^i^Mma a®^^. a/jeru^^ 

cjrrriteaS n®<m1ait|jjka n^cSbTnfflDcaija luwo <?a>Ln3lA(ai^s>aa& Brians)}, njra^iir^fm^l^c^ 

£2*u r^mStBk&e i_r>. ficirul^ijn afl«e^5sj^ si gjo mil 

g>7> rOJCnS^(0»f^lfiK^ fruloriD^OU^m^O £)a® 09J Xtil ay) ag) TQitofi] 

miiEenflcrCf ftaun^olcjosm. nilitijej c£ OnflssS mSfci&fli. tTreeu^d^ ojfJflmfl* nruaM i£j<3aaju P 
nJMcriflS g>s>aJ <^jse?jBlra>aj^aQ flmaiBg]€>5 enrafl ^o-cd^ 

fljRriltoS c9>]Si^^ l « acaia«^^fl»1oTOlfl>jo anaojcnoamo ts^JfSfnHjflsldS^jao 

gi&>s allLDjGJUciBDS L^e®>A^>®ooo? moal q , 

fscT^d3 03fflGma5ttor>3£l a®n^ c&ftOoannjrtS. (jnjcrn^ senwroefl ^a n am^iBio 

c^ia ag)nrrrtaj<Sa^ gjfo>le>f^| a^cuilfjpeiS mldlru^l ycrflfr^o nj^lna5d&>^sirn^jriyS (tin^l 

ocs6ii€>i^Sj^irro^ c^Dor3l^©^®o^ ^□coiOiyfl^aaouS ^ro mkjer^otoocs 

i.rtJOiJMCDO meji O>1<ftC0O&OTBy3 dJai<0|#iP^ E>aJ<difiT)l§i^nl. CT>Cnrn ©aJOJ^jj 

0mj-ra7i:ai5>raTo>l^ fnatiffrdQ^o oj-g^rai?^ ;, !Tpra>l m o\}ar)0^rl^j ana<udc90}o mmli^sejeirij 

^rr>1(3aijaa ^nmjn 

nJi©m, gono)^, 3®oe 





(H>iD3(9(ij)£jcoroflto3 aJjglejjfflDaiigcriS trooaail 

(rojffl^oS fT>m]ca6S .aJjsjo siojglyajja nJtftojirrK^ia oi^aojonauS nugojomfljjjo 
HTOty'fiOud flH9>-ir>Dfflo tft.sn^frrxinjsuflgjjto ©3cnj(.nJ(iic8<nraHn«BBa8 aiocm 
post'd. morals t/&ta1fflflngila> jQg) 1 (a3cnj(/vim<d<j&TO>ai63Tj 

gacrr^ cp5<&s) j anr>6)<Tr;<!(rD3> r3^mj.nJ|.<j0ito, <&:>#aj, rtiSajfju&o, mgdy. tajoto 
03^03 RJ)^S63l3lCQ)mSJQ35^3ti GMnrVtnJOJd(G^(T16Iirau3(as5 gJflOnnaGrnOTBgpsn'V 




g") L^<wtMnmtD6gB6)g^f3o acaekMidacmiea') rtf onSnanKMg'Jsgfl flf>srrn;m(M 
mr) ^ ojooj swwmfitaei}?, mao <mmG>m gDtmrilrrpjmr) rawfimritojj fflftiq^lewdserjtia 
(Oi^SfiBlSlaBCiji f3JSS^(3tO>rikO &J[OK»I}tiTli . 3)(E0l(^ (TUmPQQOtljy J0QJ36rtf 

fixroflj)i.amo raroioaio o^ailcnJLsl (Chemistry). 



o 




* L fl ^ l| SVSTCftiftSlJ n 1 y nlo]t9S>jnm <ia3aVLC3ft(ia3fi».l(!t»3Sm 




®truflfti.fitno 

|.fiaj^rOT))lfiHT^ 'PIST>DTlJJ|JtO 

iTurjilcc/a T/Hcro^ g *a ^ao&mciaiifgjaB 

<D \ iTTJ r> ilei/o ^M.,31 jy l.i rotlM£*G»ieH J"ui nn 
ispgamogfra;? ift^nly i loleibi]^ wisni mcottac^ 







nK/Do 2ior>>f^i^ai 

gnajsg mlctn^eal 

0 ^XTT> lnJ£OOk) 

<T>2i]£9e> •^fD^ailiptoQ<™i r lj2cp. 
o^QrhO^n^i, (jSkte^^ 
wnra^ mraicrnjcaioS, GrUqjtf, 
OTJt£30a^£TS *®fi)Cim§pQ.-.. 



sgnjvn'BcDti^ri.jD oeniO0eru2«&G>BiMiOl^a njo 
aiaj, <a3CTViainimr™i™^ 
OSmaom C; r9>|i1&J ] a mSMjflrftflfi. 



iTi .rri j o3 ) ^cej> lj atu&J e j aMim-^LKnvi goonfr Ojg^ncsca'flo i^u1*.j!T!liq ^nJ : j rtJl jjjW rr^vrm^ . nJoadtomDs^o^ r^e^fflroq&oinrn 

aKKTff\5L^ i0.l^raTO^*:T>K3T3^1^E^<Sa>rfc_| , Si^fTT>^C^nnD TJ^r^KUlJl&GOfl Q CD ^lEJQ drafttime Of] \ r ? J cfr S1T1 e££> 1 CfS .-fcJ^iTi: 'D‘| 

u&ismgkj&j afte€TO3nf?atrosiJ(fta ng^Eaincfl ftairito cmleil<flswF# jjln^lt:^ amjd&oerafriS ufol-soscn^ ^sltmcl 
<Sft:>r^]n O 3 I?j ■ J HSfn> 0 fj fill *?'!>£) G H DflHl nJ[]'!3IXi , fr ^nJt-WnOTT) iT^K^^^SMOn i&flGnaflnffiQCT>JO n JJflflltra 

£) \o tft e? c i. iT\i o crii npj^ <& uB ^etfinerttmamjot L-nJ*™.^ cjr&aiL&i pi si in 'Dr^tuc&Guft tfiwSFE : n J 1 51 . a©q m j u- ^ctdsmgh} 

ramjiznintf) uu<saJt&Kinf>t> 



a 1 * 





gKTiHNWro m t> i ira fw m.u Xi lc CJ4><a<a mbi >t! , <ncnj ffli{jfflJtfln!F>lrn tgraottan^ nj'poji 
<M^TOtjmlcrr5 sninnjaaunj msTOKalCfasisnslruadil^sni. 




coa\?<3>trraii3ra>ls>rrj} r&(*v<a»(&m3na> ■ irra> jjfal^mocrrtrji issii -yl jig 

iracT^rvwimju^Vf gon ojjatiandha kjo.quo md *9*430 Bjmjj 

(T>A,^> OnjSfflBUo. 



ajaflirora cmlfliWbaejQ a;(3>(n3QASJ 
ml g njccn'ocnl gjra^o aaj m<ro 

^rvirutiemmo anamiauMrifi! (mimics @ru 
[jcooono LTifOjrAt^an^ nTO^!»1njri>6M!3iai 
ojg«j(an^\*D (ruansdxt^ji. 

n oIql^j esoT^xM) § (OBda, 
RIXT^O flnCmjjfLpflSi aJjS£rU<0i 

e>jjfgorr>^o rail 




I CffUl 

lYjnoojjmii 

CTfkirasritoMfflor 

^rTT'], 

oEHitoocai 



D^U^fiTH 1 ' 



^fTno^.ScftadibmQ tjoao 
flAjajjTrxg^ ^so^ao ctjil 
a*fls3^ L<iJ<iaNJ«sn 
fijTiL/3 gosrarn^ rulnmlas 
a^poso cafr)r^tej3<M 

®<m 




enil mil 5,000 

rruoe iu1 ^dlifiaotrflscajgg miosafflismo LcrarauUsoj... 

tB^nlansfnjnM^aa ij tml rthjslis bbI cd! scato : qq g?T» tnmnjigg 

(macfi m§y pOnji ^a (g)3CQl<a1dB6)^im]i ©fuggranjilftjS avj<s>1> 

rai$alaia(r>j(d^(l& 2 . rrujiGmo aiHjy&aujtm}! mty&si Jpj i&gh&tgg 
tiojtPdj (DjeiJflij«naa<0stoaGar4to d»lQQfl&ft$oaeK>? tm&BJflro,; 

gSTrai -ig>sinra>s9,lfejjs'ai;)6i(t56i (rui<S4fl^j rjjci»<efijaci3 

CBiM(iB6Ki7QQft8<r i ff ai^oaio) OSniKJOtGTii) o^rLinms^fimjinn. iasn9(ijaLCsnsano6 
ffirfWaaa# tnTdJmlieaomOtnfl l *j^f (kiln} aaajo tn^rfSglisaoOfjjsj, 
,a 1 (!j«ptrt36) i ;ap(0)lft(j6)s gfuflirm ajjS (rU£flfflaa®Sl mpJAjjrmwlcnjas cTueciflcua 
rnoi;)<®l<a£rn>j niraOT. 



8®1«md 3, c&.Gia(&3^nf)aojj a®,} ffl«T&rijai<i»crfl<8fflD6mtas>a ©oi, tmla^oei^IsjariTOlmjiBjaiS raiwn>1ro3 ^.ujmloa^lpijgg 
aajrilfflf ^njggQittoc&t^j'c&uS a §1^01.*^ anloonasi mlfiKmsjflinnaaptfa, <ur>o! fTOOTlwTOAaaow ew»j isa^o mjo«rul 





®aiflfioaci»&§j;<&u3 ipflB^tajaBajgtj^TOailiScrrfliiilas] cm ] I 



!Q:iniafdt3KflTmlrM nrraoj aojw)aoQ<9»^j;iBtiaatpto^mil(|>j. «iraru csojono 
fsacoflojiftaootflpionaj. aj;S'Tii<flo^sTi6>ej oyo^aeronweircisflpr^ 
dkjonj ■fjjraoi GGI3fif)QQtril fl&aniruaasi ^aasroffla^nimj. 



gBnnajararaflroi nalng^as <fl>js^o>r&S Aeni&>u8 otrasurala^ 

ajjgtailnri mloc»fiJrJ5aj(Trfleij«>s -fl»isjoj)nj3 aeianno ooid^dteswfcjjg^ 
nrraojTJjios ^^riJlacf&inWflBQaoraing oigSMD aila.fl(.!3>fUjo. 

SJ -1 ) imlB>i«MBSsea (Tuxptna 
ahffogjgaao^! p\ A^jjdnJaej&l 
^^Skl^a^cTTTlgj 
rucEHp*^^fn]o ewfcf im&VMW 
nQinj rnirvionjjlfie.wKi; aaqtoruisi 
a>»)a»2m>2®jsnS 




6B»u3<6ti>ja gnJABEm 
etfriuS crilritalisdjtm 
Rftlmja&fin’J ^Gianosaiioa a^OfUAd&acon 
gEiiaoKotnl^jlffi^cnHA. <v»aa(J(<fici«aoo8 
niliulin rc&cnj njam>6mig1ra3 jjjgatflfsa 
gDf aJJ'SJrfJSJicmtffileijOS Csej3n.Ob31JC/i 
ortKirnlfSldaftftrjj^. 

(ijr^rj^tftdGfsmjgloS g rja<x>tttn l«flo&rL^aj 

'alnri al^ora^o <te iaa tvrusfcfij (aijga<al 
■iijcroj. aaJcnilo(|j<Djo ©ojg^<ww‘}®<3irol 
flfyMElBJWIlOCB OfUt&iGJflSOQQSl 
gnJC<Hi3unl«900^§ 

(E£J0*r*rruEJif3o. 






sml rrul 2000 . 

1 * 4 nPl flU 

ecroDnulOTo ^3f3fnjGsiT>(> 
n;])rrr>loii iDMil^Caj 
&ura> iii^soiMila^c^jDC/S 
HJggC’ftJ* (TD J(3>3(d^£Q3 tB3®J 
sita^ rjjnrvflj);npimi tu^i&jsI 
(&s>s>!*j§(in; uoaonj'! 
oorv^fiifta fflraslcrurarn 
M3^o1qa)^flCT>3qojlta,^{n>^ 
njsn^jaij«n{?s3cc9a^g^ 

^jfei onilrtl Lai QJ ■>: 
gaarartasroswcoil, L 



s)s)or>ji>, eioism, 

ill I * 

S»( 33 § 1 , 4 > 5 >rU:r 3 , 
^i^TTllta>glSlS 

nbaoJlslojl 

dK^CTI) 5 >S>OJj 
«B 5 S 6 aBlW' 31 P 






.• V i • ._ 



* 



* 



* 




sflnikn* do bjspnrcd e^Mdsmo rib}S2ffi>afi aimj^ d9b£K&ja 

{TO3&^m1ce>aJlrj£<n>}o n^rroyrffS goalees ail^n^tinmlaf tasoo^ d0bO06n>aj^^^ 

©ymj-gra LdU^1i^CTtjfi®a^gdSS>jo1a3 ^ol^ocDjgg ^Mstcooctu. 

GJSJtttlla, SJCWc>-G^flR-riJl^3^^dM^ n^cmlcuCQ^giottfl eiiiXiU0^S2^^ ffl ^ O5re3 ™ ^ftjiMfiJfiaaglRHi 

CrtJd9b^l (£0)0^1 eiOdBaOCTd L(JWl^&Jcmri>. 5 IU>kn8 fUJ&OCDlc&ig^O sZiLOTJOJDGl 

iftgja gD^Icnocafl niltsmK>tiflE0affl^§l®^nrr>j. ™ 5 i^ a 

so -b^ot^ raranK&js js csioofl. 





^cuael 



jgMft 0 



la^Rjc 

mlcOJi.0^1 

dajcm 

eiano^ 



S-Q-STTl 

fflQISBp 

flri^TOdK)} 

fTTjdff 



6101 CfllMOTJb 

E155) 

i^irfeoft 

dhgll 

MflT). 



fflRKlina n£)4lrtjO 

V£KEVlffll(SG>^ 

flQfflBacnqiijBjB 

iZlaTB'^n 

ffaJQG^3I3U& 



flfflM 





fflCDiffflJ midtcru^oi^p nJJGftOCOr&il 
LinJ0ciJl^J®(I3>065S, £13003 
nolu^l^^ailsotnaj^o 
riflimncjKMao&il a mil 

n^jmo awItavftQQraQnp uraujli&a 
^^d0tH>OJJOCT)o f^fUCJO^til^p 
flWBruddiK>jo ^mua^ctmftleejsjo 

atflmjcroiaaib ga^rytS^ 0 

®3iL<3XMi 

gom rao 

cafl©jm>j (3i0ra^}&»> s *Jlfi^d&c3. + 

^ojcdosto yaoaiSLfo> 

cnj1^oa^^u3<fl© 02^° mhosj 

ffiKPffiiL 







gDGCOiJffml® (limiuj 
^ 1^1222 aflcei^mS (M ik i us I ifjjCTrj 
TOOTftfflrml^aCTri (,(rfl<a£t finfinsnj 
tra 3 <rC(j[ 3 la 



m!\ mil ffl^ooo mjgomrfhna 



gorra^tti, eiflsjmlmS cruom5^a<o«Ba3(BS ^l^lejoern 
miloiJ 5 n?R 6 aR^ gDoj 

cocll^. LtrfltiBJdrtOj&S ClUj^ajm^g^flRH l6^o_| 5] 

©OOfcO (ftfiTBj n_i1 slfljigisBBg^ 0 m&m’) c&^Gijr^ia 
dS^auBDOxfl tf^la&acnatHFI gjfni. mstt<£ i.tnlcflojAo^^s rnilfsi^otn 
bOB^g ®d 3 flci?oej 3 sn 1 . 




arratf 






Ima (gmtaoci 



flpsmKJwnen 

■altwygcrtf 



iLUll^HK^g 



Gsm|p_rm ^ „ „ 

A£d / qpaWAfTti 

iTOfilift fflO^LCUjl^ / J 



am?™! 



■rlltJjVlJfl 



a Jy 013 , 4 ft 



fflifi 



A 






f min 
gicq 


iltti sixroldfcto 
sl{^ ^asmjm 
!^I3 j auicaAts: 






mlai Hi tucri? 






"mm, .niaaaijtaKja ja^ma 

<Byg£' toxtwti sieio. aioSiiU . Mfo w? i*wf 

ffilwafawl A3^im d >. 

spim> 

thi§yit)f. mo>^M»sri, qwsibf fys&i 

xnai 

9 



-tftepTvto amit&tii} 

(tftil Wfl-sTiM 5461 



fH 0 (U>tStO „ j 3 J 0 JdZ J,j 

itfoy m&)s>n^ gyrmti /avn^s^nu^ 
fmajwj&s rxisflaiS^iss> 

txvjp rstoshi v£i ja.t^i jad } 
wwtymyj i i,,oa rmto^pj 

jai^faw^o n/JtBsIcA®?!;? 

gxnxuDsnitoo} isgj jJiej {®(Dtd>j 
fRir&ornlt&uS njjwj, u>7 n^tml 
Q/SX&Xtyo 

tmnjr^oosatS (APE! RON) 

<*g)(m < 9 j/u®nnTmiiatf( 0 }jfytGiv 

■nijdj tm ^aJtsTBtaiyytoqfi rms! 
{n)£)3cnmW33$rn<‘iLJStA£mg}3(!i>) 






(klazoittrnatf) cate&j 
Jdb oruci c,\jyj fMTU i Aiiaxagofas ) 

^^psrril&etf 63s^aflejg>ci3Kyj 
L^O&CrSflJ) mcrniimzwofT)}, 
iTiramiT?>^4feh06l CrU^cfi^lflAbTl? 

50^1 <se 

e>n_j § ! coIdKi (matin? 

<TOtsi3ftr>fl)!5Ste^ njb&afo. 
fmaaiejapi 

h 0lk£Sn»ji^u3 h (sccd^i) 

r>g)fTT>3 aflg)^ 



‘"SB'D aejaaffivfi cnl&i 
m1ffid<fl6}^(Tn futri3®)isfl5)g^s)s 
rn^i&£af8Q<wrantid CnjOeijo 
r!IK)S63W^ITT>(3>;36rri t/ 1 (okd^o 9. 

«oc©a atarail&jo got} 
sjtj^gjs flHagai^oa 
aiS<nffi3<nlWte»|<>, gflo^oobTr) 
Bocnfl, QxMjKft^loiiCESftDotnJ 
fi eiS(0i6Biiu3 f&i]S^CD'>eJornil cms 
satflcafltffjSGijfm 01kwi4.fl.u3 
a.aj(3mft aoiftKn^lcipsatf at*);;.* 

ttKJOJJO Qil^dfc." 



sifflj 0®rcra)s1(eaj@2l(B& AssiiDm 4t*£tapj<rn «fo^ ojlflOTrtnfi ^ml^oocujnT) fcjfUiaafaflGlisejjo. aJilt«j)fljra’jlroa c&>Mrmnrci 
iffijCrtjaoej, raisctn'kd rt«is<£b«nwa ©sngaqsjienaejl&iio, fflrarcnns’tajas ^s^Dtoitolawio £,jSj(Q>aj8. 




a rujoffl^ flrolm j ajfnS, fR&jraitftlo'tyj roT:iii.fl0;[<»l5OTlfi>ei aaj rdalrucScuitMTK^ej^o (Transition stage) aoL<r*>flto 
{Qioemfi rurjctiminorn <S)t;nT>i96ir}(66)1 nail c&’jfinrxtfl. gjunlom eM>j cmaslminarn rdrao^ftno^^iftiiiCKirfl (anocrili&Qlajlffij 

njaoa^oflda) ,%<f3:>r0wi«nwls>c$ irosloruDam^fitiaAiFiaiTcsl (tjflail ^jolsnnmrtf! o 4 )o^«i\ix>eir^fiv rara.ml 

crwaafl mraaqnDo ss®j njro1<fl*(6n>ajjo rositntril ffijAgleiio an^ptaoio &en£ .'yaosaftgiggj ffl<g,#unrvj\ruj (clepsydra » 
nj)om nJOLcno Oajs nuaLol aji sjce.at.TBaemrt raKtaq-iOci cai&ai^ aajtmdnc^f. liSLtsxtnaflfDsInjjteei oiooo ©otggirtntnlttei.flejl 
osanirm (TnffitfmnVttf .uanou nnavn^nl ofajCapuS rara^rilraJ on.iggo (jjlrxn^nxmaqjfl (SBa^nOD ^ansj, agynmaoS, 
aja.M’anjKjilm^ aicfeglcj^aw rjocoa ojlo&j^«9tia«ni r3»s^jo,^pu3. ^otrcri'n^la&kflfiS swusiao Acq>oltwl^j. ortrafisi fflaglca 
rnlfpTejo birujiaij njaiuntsipil nf>;sfl1c£j^afii gost^y <ft>©ni<ft,ipjo oajdf^. rjoi fonanriltn) satai crfti«oEJ>1cajfro 
fuacujjruasnl s^ruggo (b®a{mra«b& ttoseimmcxuimn ^t> njal£&£mo 



nils 



r am 3 % & 




flTOenjTsrwnmitafii emueQQ^IgmT 

(Democritus of Abdera (TUl 4 60 -6TUl rful 370) 

■Tjrao^^D^^jo (^(^liTD^iaajai'njp dSb^l^ 

amn<tnj(2l0ttt myQmStA 
nt#)m> ^slmjn^fT^iSieiSOBc^ at&DerKabTn nil$i2}1.^ftrL|§1 
{8%^Qtia3(TV} r^fm ruaamlcrS ajl&sfl«fi®oai 

a0nrnQfliT>iinj)rig- craei ejri] t 

njncQji, £9&3o, fljvl rt^>nn>lm niraarojes^COT ^^ililSt/ari^^3L^^90 
^riogBsalEijgg carajgHiRaS o.fliaenaa^ 

^d^*rnd). gra ffi%g$gBgj£)5 jfflm 

njr^ja i/>>€n>OT3^c9s» n^-mj^caiQ & i ^ d ^ ca>a>cEnml£iji2io<£ iHafl 

dO^ch lap; ^SAraBgjfflacofl f^spj^ncaimmjo 

colca^os ngymranii. ©jril, nioaa^ e*£)o ri^rmlaj 

^je?s [*j0mjr^jG>o #^ntil0l*esi!Ki& rjimflHE&lajae 

flftlqp^jsmasHSi cabjSltDjm^o^m. 
^£^agdmjOlajj <TOo gmrr> 

^l^nrf^,;<TT> rjej Olgaft oJSP^BJgg*ffK> 

©flTMrrt m^d^fflotroa^p. nfl)fmo^, gra c^(/^^o rarc^o g>sa£j 
sjrtM) ^oejcokS flji&OT tttfWi craT^onsieraagGryoa&j aoioj 
GK2O0J cnj*fthfl3&ftjo Gio{^wntQ*lfljcrnj. cTOfiftlfTEJrtKl. oji^jyTlcrS 

ftjn.n#™<e5} >ruio(ju n ln’ie>[2io-nrn^ 
Q caqiaSI gj. 




a^cit@€Vinoa>1i0i^<0se^ nfttjrajffiuiliaio cirbJptulfltfUy an asm i BGEn 3 ct>1 o m>l <93 or n j^^lar^oglftjo 

(3JJ4- &Tlflfnil. 323). C:£JOc0jG <Sbl¥'Sd9ato e®raeJtfibttlJ33nS$ a B^L±lh. irii L^I 10 1 lj> 1 CCtD E>S B t#>Vffl^S>fljlTlf> m]£ll^0Qi;;O OTtfilnJTo 
vTjt^mS^iri;)firf> r Gmacn^ rralrau:>cFnGJBtf 3 gHUQ<D0<saQm)ja 

fflO^OfTDjtBiXDfl co^u&fffTjrasBnrosl 0?u>0Etf1 rfl^^^nnn^iio^o-E^sfT^cinincu^osTrn f^EMTJ^^s fninn^t/flnajiQi. afttmoijagj, 
i^fsgrrrtmtrilflflf} tajo!knaDSl < aa& cJosB^si^aia^Ki^ oJkftiflKHQifl <&>™\mBQ% 

at^Glusfu^D {Firs I mutter I ^nrinliwfl^sjfmflnjo nradkb^ki 
cco®^ lao^rtKinlmj nilcmmi^aia^m^raara? atoJM§ smap&m (Prate HyleJ mosrn. 5 wg<&o njr*3<flflftp 

(OTm1rri.j& cruajlQtj® u^Jcmi^nroBcti BjfiliistityCTPttn rdtj [^sTmica rntpajjanril m^mA ipiSHtydb 

</>jfim®i 3 a 8 *nHm1a<iicn1<flOft^ ±n$ T ■.Tnsmjfy, rwasnzm. nffiflrtft <naeij tt>jem 

mu& rtjfflflnjrtj^a <Siij^arncij>l( 2 ijs 5 m§n tse^slifcgjcnpam^is. a^s. fmrn^j njaipredft, 

g^inja'jS^iifl n4)rm1 traasldbcti tUGKruriKZta a-p;>Lu^(2i^f. cjwajGio maeu] swoslfeeg e>&ns3 

ojjrrnj 'S'a] ^ajaasoejQsm csGJ^^njronl^pj iru^&jccn^o ' 



'Amuwciimx 






iiTSVDE 





zdjs + nMbGfWBi = (Dll 

+ aysd^jaijQga^ = niD'Xuj 
tZ5>6TTP2^J + = KfifO 

i^THbTOl^ + OJr?>6nfSCd> - glial 



= ■ a I ■ LWAmTJ Ittl 



^jf>3(3RMWi<i>|j§pa nnlftalworalral 






gyr> tn^ernhilcst^ riWSRSJg *0&l flneiDfiieMnajijo aj^^omia^s^OTnarnaai^Q. 
gg*tfflGJl©5 63®J ffiBsIrranatn^ is&ntm) oejftacTTKKBSI {DqoacmBaftno. 
^n^srnaiacosn, ea&i£)iTm m^co^njqasl fflo^janj flnsrn^lst 
AHMiMnsimaGri?- ^"Df3rt_|o (jjerRj 



gro moej ^js grated [Ether} 
nj])aT>n1^6>fjj5jfrn cm^iaffinnnMq ^vpis^o d^jsl^enS, 
n^JOQIJn- □>fHT^ 31 JBIJ(BQ fmd^m3£XXTWJ5sSwX 

ffllatt mldail ^ ,T > 







SlSInJiTI ng)Tnloils63BCi3lejjo 

Dscu^araim mjasnimjpldojfm (nilauantstegROii jDsaEisjKHnlQjtroj; 
snil mil <g»ciau3o tpj^aneleiiMnfi {got aJl&crulnJlifi 06 Jfy|ctfi. 






« * * 



ttbnJleiflS ^on nJ¥<s» soatmlTOtmrcrcyj&ennacri gMSQffKTi njo&urcni: “tBi^s-at/ou 
(Spiics/Ether) oansoriiS (Fire), rat&oj (Water). (Lanin. o^odI oJt)nuaj!B)63iit/3 

ftcfrotreoGm gDT> wltSial (tMOtEflafldSffljmititf „ ^aiQOMiifflixmjo taratm^ 

ansiDora an^^o o^asreocinri rai^sansog OFooumloJUa 

eiajril(D> rffcsmesisoa (Intra-atomic particles) 6><SiDune 

d9)6n)6s»ijr3 n^smaaoi oilectf csoo ^§1^1(06) jmni 
r^orxtrtktej fu^(tJ)ji3eroffl3sri) rdaorfienc^Qg^as cojcmciflcwartidsaHoi 
oflu^ortceQjamrf.’* 

<% GIT) 330ft a^omj tSajQiQj&i aHflpco} eoantnlsiM&aKiiOjjejeitno arilm^s) 5 
gMMtntlinjflmi: "^dSbtx/oo (Ublccuo ■ gyuifiriJ’ o^trrKtriln? 

®aegt>a1rfb <'^snri<iifl|y- taw*# iAiaKSiBKfifTK^ (inert) raijo 

mx3fu rii^oJto^aacrtf. <3j$p6St3«5 rrto&ji tmttKBimTegMrn j aattfl. cuocbjj, cml saeto, ajoil 
.T^tniiru. a>ru njarrunitao enjrajrm Kffl &ji pnetsaten^ufi (Mnkcuicsj ituj <m $l<flQ6)iy 5jfTt>j. cjttffio 
L«3>o^£US(T>DQ>le>Di enjansn 5 ) dikulajttfytBo njaat^mr-ssrag^s mltSalctnlsm dtrua en iio-oj} cm 

<tfi. Garni oJCjacii rennet aagamiatnil aan jtmrenl nil 5ttj)3d36);nr>ttr) 
t Heal f .’urpuacJe?;) GlJB^PEm 







Ajsvzy^icm 



dfeiMitr^reft^ru^ 

T» □ 

ch jotii aa>wn'j3 
e](UH3iagis>5 , 

icrjaeilsKQ'ifn!/ 



flSLaJOtiiAOMjes it) »»g»!i);!n;9l^ 5 <%i$*«aa9 Ciftknaat! 
tiicu^a (Matter) 1)1 ?j aleWSv^|§l alula] rnlfifi: 

ttG*> 

rv@£p ojnatSmrbon^jeisoaiiiti aflri)ffi1i3>1.aa Aocosniffiaoj] 
rmren {ssira3n-|osT3iii) fjrasjsrajsg^tuKrilsjf^ tnja(?tj^3BSCTHB36rn. 
■QOtW(YTN) rtajrmjia ’(DiaeR' (VANG) agjCmjjlDlgg fl)6T«) 
stofirit)jfji>iS3Rgo6rn njnatStmnfinRgjos g^srnriiliEvorttj 

ajBHja.tflsj rfl.3(B6m(noaijtm{m, -utenc^, ao^Gji), 
^□asQjS^fln (Hc*vyi nj&aiflaitntjHiatan go mu 
■ "****' mS ^s>Ltu>sm cTUiB3<ufl)ftsgciD3 
Mwggrfpwimr sm. rm^CD^no. rUrfttaS, 

•STJuSlA "' '”"' ■W*nm l !K»* xnoattJS 

■' l/S J C 0JPSTT3- GTlJfFLDG)rvj 

£n i^lri |1 tBtil chrUJ* :) §0Bj D . 

m*m\ qj;s >5 
rawejrJD 



e&Sl 



m m m 



njrunirru 3 nfxeoejiiafiQj c rip Wdxai o_ (anefionniErilsjc^ L^iuaiTusTjinoads (©lniiyii f^iaeicai!TU3SiT3f3 
(356- siul mil 32 3 > aoiatSbo &A9S c9&>3000oa1 djjosjiijgj. {3ra«g?intijnnl6)f^ niscrwj^fiuncM «eJd.a>'D(0K5) a®] tfl,^SiSSJl«n 
ei3<s5jji£h'Dpici oflislmn (UirtnjaoaaTJt/iJifcBOC/S, ®Rnfi3Bu& oiajerainiGiiBui fipmlai •Sijslo-y^omlstaO'eee^oatCQJia a^aSst^. 

(0KKfHBoa53f^o (TOoflnSfflbOtfiQ 1 (Hellenistic Culture) 'igm gi * jqwj mjcmSuSijofl njslt,f«i 3 >jao a^jrajj, 

(nileiobjia. rusra^iftOTjo o-xiaSflf)]. jJlamamifofim'liflbjHjGis a\(f56rtKA^(0d no1m>D6ri> rai^ctsitodiiGtajl (Al- 

chemy) njym m:i 5 KD oi^oMbo gjflauo ©r&osrenn. 




OTiejiamjaenso^ss vH^tfibasro ruaw 

ft® oil swn»3i> 

G)S)mfD3 cnralfDj^ts onaidt lYuafireriJ miconjl^ nnaefi&mjanS;n,ii1a)i (Alex 

imdna) «(!)> <fl>3EM>iaSfiJ) (nJffijeLl ml ^{^(mo. 

niYleos (mil 52-ng) njhliso) fS^ajlb'k&jOG'nl ^nicuittoioil dsei^rm ghoi tusLCioiOJ^o 
mtHroswjrojg gDs^tsmjooi oJjeni^sieio siStyes^om fists j ai' L n3)[Tuo-Tjl(iJotii 
(Vending mac h me) OJp fiDtsgafSo jfD&qnDo OjatOii&GliBgsjfflS npism 

nJOlAOJACOlp "tiJ0fln<flbflJRg i 5«JS {fl^tfemflaDDCrc)” (Kinetic Theory of Gases) 
GJKJitrr? <3r$U0<mnJ(i}ffi-DCQ> (Ut&sIt'JfUIO aJ3<ft.]«8&<Blp o)'LiO»ai;. 

®3(2i<fibmjocia^ r uii rajcoilroo irtiAjaoo©^©!! nj">rsmj ctsi^ ©aratulA .o.ilo^^g,!^ 
oi£iHt»]0, LrtJ^fl5)ltiD I fi<I5ll^.6)@^S>p1y Aitotfld&jtm l3)itnDlieKiri>Dm1<3 3 g.l^ 
rruiau/lmo ©nj ey tin® i tBjGreacal. mxman&daacBio <w$®ou>cr>:jeiq» 
awAfifflOOttib mraj nuoirnorMcrocn^oS oflcSri^jj fiwwbfiMinuiQtipl 

Gi3§l£0»gjo (3IUOjl6>S<nS^«ri53(3Q(ll^(in()^ ©fi><9>©tSKS)a^lClK)SldBbgJO rai(3IS)JIWSro)3 

(tfl<£bgjo rm><ii(&v6)5 miliiuoamssngp iTOKafeijsa gosfiiaisajAoa < 315 , 

<DoiAfiWW5> nJJCOito QJgtSajtW«fl©^ <£>0®6ma0Qfi4bagj6l«QrfL 










orafnjy mleiaftelltynn aewnatwo trv&aum tsoSv >* so 



ib^ol 



n-roacrij ftr'j^(0>«sn5>j ijloro, ttnliflsS 
cjkotcw jJkra), ©©aaftd&ajlfls) 

aVjOS "felStSvfflJBt/d. @>TlHt 
nJnil^ (TUMffifpflJlWs, rul^ 
nn|nrr>1<angnnr>^i ag <1 aI(&;j<D£> 
gloi fnkmasnfi an§<n3a££»2n 
fdlo nitota sjflitfndi . 



meolo^ogle/loc^ ai^uoraaragoeTT) nn&i atichao oflajps 
{roslfmobmo, n$)$p TJm5':7ni<0s>g|o goStOojh&sizwnJ mwufTXioa^ 
oejswMiraii5)3cn3<nfl flmxrsi ry e>aj<rr>|o ttnyrodo.p^o 

(ifcaocmfflOCTff aflej<&}CKiron» ceja^owRyS troKiemfflytD}! laaosnS 
LUOflilf9S5|fTTi65TO<mjQ nroo^noo nJltraioijl 



OKrodDjtaosig "graSdW^rfljs’ ®*e6)jfTr> L^JlAlca), 
LnJ^fml <3iu(0)l6>nj} gggOeOjglooern fusom^crnTO. 
fUgJCWO Qj(3fdtf3Bgfl&lj0S CnSdtiipm g>' T J LrJOlfSiTMJ 
mflmilrj^s?Q06rn CTUMtorDo 

ejOsflifiif^jiOToaTlBJii&sOfddJCT ctuktoio «fl)‘p1ajp 
(.ojrii^^rn^jng^o offi^p^jnsmjmrw^jos 
CftjrmaiQtQ? (rojffemo mldmTteaooBorup, goanoa»l 
rapr>j nr^t7i3^c96)®to^as {BrasTrmraaBftwaraiJa. 



‘nJixiofiD cewrtomocwrt atjgssjintrn 

cnu^cflSJfflcuao. (®io«iJR6)rn»OT®)1«jS f oilei 
(Ssjofiiisiin ®&j (»G]3ftoe)(QKi> (nijiflsmmofesfl 
aogom;o fnaAdaj <*<pTt)|]o. mjK&snoo 
srLiaaejaflal'SajaT) oeionoo ocu cksu |d 

croj^firncanjflsw^ njn&aeao focKWfaiaoemaT? 
mm^campr^er^, aoJotoaoKW] (.usafijrateps <?toj 
njctd&iiti (mfoflecn gnri<3©^saej3^ffl:><jQi 
Truj(i«nrto mfflatta>O(06>l ayrpcia cna^iasi oa^lcaijo" 



tidiOnn hSBg^Ei cmieoaiLnonpl *Bism ^q^Icq^:' cmfrii fljEOKEPjfrS Tllci □ c^olffljorftj 





“mujicSQ (aeiniLnqmDrion^lexi^ tnmatfS £B]§cd)|^s 

' m-omT f Spirits) Gfiurema {Distillation) 

n> s-ciraffl a 03 fill g u^nauQimS cm; n ilei m ■: ^ j] m 3 ras) 3 p ngra¥ fiDfln ' tflcruu c&>o L 

a§)CTT 30 ldl>S)rt_|^.) Gajri<m] 0 ldK^dRl^ fira^nJ£ttf 3 U) 1 nj G£J 3 fiO€KtTO> 



« 

* 



70. gPCtTl bl0JrtlffidMi CUlij 
LUMk) rtJlT>JSI 3 CMJiy§ 0 ^Jjo 
:cl.^Tg]aJ} 5 lij'm 
OT^mo^emrm {rootoeirxjs^ 
MgJ 3 ! 



* 



srul orul odj ctj j g □ gtr! 03 
^lCK2CUOCC5?Oruj (Lao T/u) moonjlaj 
[maeOJO^Itru 4 Taoism) curasl 

OTkiljO Cl> (SO iSfffl , 5 ) G> aJ CT> dlf! EJ^O 

CPJ'lZ1J'1li>;-.3i 2J^ nigdcTOj 
ml tei a ijl 0 1 0773 . ngproorazl. ■TUjftEma 
nreltSsal <3*13^ a Gi_0>aD ami 0: rml gj 
£>&.aJ{Y>d3fflDtiJaaft -TfJj 0&6> izl ^r: J c3b 

gj©s tiitfl&jjo. n\iiakn>3 i^Lfli : uld*i>3nrr> 
(mlEJjfflSOttH)' mia^GOSB) csgj ajloi 
ffiCHicnemoS ssti&i oiabTill^^Tn^il&j^ 
&saomo mlcSajoemo L^^njl(BfflCJ<g:CT}0 
(to is a t/& trxml ri& e cr> si oas 5 ,3 
(M)dGO>o d0b^l(Q?26J(3icri5 airanid afloat 
crdljy;. t^4oac?^^n>c^ci>[>ctjS, mic5bnio 
CviTiJi ra£) ^ 1 d 90 j OD C 0 >;o CSTD CT) t/frl 0(010 df 

L nJO ,tj 1 t&G*i antm jo rru.o biu ctujI ^3 gsjg 

(TUG rkfp 1 tCO d 0 ba^ 

6 > 65 _aJ 0 T>aCtT|fT 5 S &j®^ 0 t>cna 0 jcrnj. 





00.01)1 sifmQo mjfpHnstoej - itnrnoejifjgleweni 

“bldifllliLSl" O0CTT) oJf3o {^OJjaaaiil “fijajo'’ 

tkhem) o0cto go'DEslrtj^oo cia<m\<i& cdIodosty) raoanlfflog 

@«5oJ(OTJ) 1 O0m)jg@ (5)16)0^ oJ'P'JJl OoJfflO GOft !5](TT)^ 

‘■fijfiuo" t3R><0Siaeisx3i3> onro mtamafl e^oo>< 3 w 1 ® aj| 



“eisnaoS aJMteKtntn j' 1 (I east) caran^wtifeKJ "ewwoS 
atfltsfijjfroj" ( I pour) ogjmwSanDo ruojrrn ‘i&Ddqtt' | cheo \ 
oy><rn nKfifidlfflS mlrroDsni ‘a cftalcTO^l’ n^om ojfj 

ffiisreoans)Qyfm36m aagosi ajluara1<*osnr>o. 

«!%3}<fib3£i6)nn3> Gi^f^m)oaiSd9»fi)6TT>cs3du)6aB@j(B3cajl smmi>6)oj^ ®(nj oJi^jTioerrilap. ■•aTbcoia" o0nrn ga^ralteoooj 

sirm “aj)ni-fi)o0” o0tm 0fi>ajo>1rru aj^njiuflrai rnlcmjL&aCTn ' a AQlaviisTtng 6>s @<5i3nis>®nm«s)3»m ruorio. 

~ L cmjtfeiDffl j btT^Oj66) j (D) caa mlra” n^onMrri gryn oj3raro>l6)t^ snariScinna. 

o@ cuil 300 (^(g)OrLjOOVc6€)jo f5T^^6)t95)iZil fljraejc£ nTOOCl3(.OLil ® ■ , :Q^(33 {TjIClDlO OulolOT3Qi1^£LJ<3S>JO S)»(?m)Q 
Wowcgoato { gxwdo )<sf| oeej^o Onjr^^ ( gjoonft )<Bil<S£k06> jo oJSdan;. 






n| ru)l 022 - (^cosm^ciffilejjsm'tgo <iftJt/x?fnrflra8 L r^J®T<««st>of5 ®);senSl tc/j^ao^odlraS rnkm^o 0 ©»hpc06)3 

©toSkrikrnjo <3Jaosru\8o<^ ojei {araotru;><0ag}o cmslaars,}' 3 ^- raraosnil isartsa'nSlcoB ‘a% o0cmfS<’nni> airajcm “airksS'’ o0m> 
{9»i§1®ay^rorrf) "grostftnj^jjciil unocriitroTo" o0(m (ararikiraoKritoi ‘rgr^raJniaoffiT n^rm nntftd ^oiaew^osns^. 






££3Snjl(ft gDSTUnfl (^iKSVJni^) (orul.72i-ei5h LrUtrtHTOSGiKTraar (mtJOiinj^riS 

(Si$rafl6i«3si»1(jQj, aJjS, ftPtffTDjnj, ajfflfirefljt, go-'DtSrijia^ggd) n^rmlaj&ax^jjiQo (rojoan^no^ni^o 
nmjcrwjlsai^QKjaii fmatn^giltmia^jata (.aj'S^croaratfS c^oefrxrmccil^fm^ oroci^rirffOTBlsKA 
njifhaio, ^G^rtDfoeroaa'T:;!, " oo^gua oi rmo toil t?j 3 s® nflgjgjflnrolroS 

HSOj^M^a^oTtawocni. n$©ffiio©<oa c^m^ioajKifrail 

&j 36 irf aiootfflnCijfi&H^raj 0 ^<m 1 (smaol^<^^oTi«ra>nni? i^mttgrp^tiiiotnS] 
rWS^Qej fff%03Ss)(flOien^ q 0 .^e>s aaaaftfl. 
fv*3CKfeFio«B^l®3 cnlrn^o f*nJc3t[Sflfljl<3S)3cnocit3{5il, raranjad)) oijimjiruiiji oretr^ 
fiJ0flM&K&1<?j3 raioaTlraa a aJ(3<3Kf)]6)<fibDfin5 <3i63TJt/3{30 ajraortkoin 

soinui ffflflSial is® a n> a ru j □ aijjorfi ananid aJkfwrrol aj}. g>ru (TfldafltffiiariS 

nj&i g-TjffltpflienrjeijBgjci &6KHB8flofl. a^meam^ajcnEmj, 

■sfiioS g-uSsii^jsts ftjejmloc^aijQ ajo®»^<ariol(3>oajfrufif0i1©aj acnaamo 
CTDofimTUJSKKBa cifl(U®«Bu3 eiOtnUoleini^ rjjmSOT^raroilfisS dShHemoo. 

' n^euliftfnM 1 n(J)iTO rvJ 133(3 flTlOo gnJGg»acn1.yj ©OJQQl©0 (TUJ(3aTT! 
fflOiflOl 0D^O©aOT3|o lfl\51 aJlajCTDJ. 




raTgi |_r> JCJUQ (T) QaJ3ft£a gD(l»Oai1<0]rmi. 

^^GilnabnuM 

^sgraeitn afl(fiffi1<fl6>ao?” 





oo cnil (oacKnxrf): (mil B60-92b )■ faKKSofin^rrS ^(53® (SSjal mfeej amril^ ®»oaeLflai>ct<tft 

gf\.ifO.HJ3fiTnbatiG>gc9S!^t>'laj^o niriodsncisangjas (ottfDctrtrilralcSSNtiil, m}3(JBit(ijfl<a>aa<iii) <ojfU<a> 
EJ-ljm, (TI3^$t!R6>g^O dMJDflltianKgm'jQ <fli] pi jx| j Q tB Oj1fWJ>6lTOu3 JDOt tTD&llftl, <S£LIDfif>6 SHgva rUCPLJ (■!)) JnB6>g JO BJtD'l 

rjTtflPJcn jgs encnufliSioriJ! fljild&iaibnDBJQJo <^(TT) ttnioaenfi ra>w*f3<ifla (TOgEiUTiuSiflSijo caaj^tiibUmjSdQejo mejrftloOTji, 
nrojjg 6un6)0OB jo <ftaa3rafiUi3<S£<iJ)jo ciilmofiaiiufl au3B t flo3flB'1<fla6)ftjsj. (sejorjisarjjjja agj nwnSfljijcBogjo 

EigtflfLjltflQotniaB euoca<fl>(3»0tic»ofirrf fa^tsrjnno gjciJacsiiflajriljy nJOfflimftf. ‘■(Dilr^^ajsmjBeio" (Sharp) r^crt) 
OryOosrfi(BBfo3-00(nil n3TBnj<j$<36) m&lc9.1rD)l(ajom(rf!. 




(TUjfirTjflrrot’iiSflcg, erawfii flue'll ijenitUttri mjnnmjwi gnsnirtf !m<a« 
olcij' (inunja-ciacnil. cr>1$!JHi/3«ifl®a<T¥> (wn(v>l»«J(Tnj oilgl^jg. 
(Tjr»n <: aT 1 .‘iji sitj p* r^Jct ' ' ml^ailaaomjag srawcti *Ma»3o. 

rDl^lesdusjraw “(iraraS-aJleJT' (amratuitoo Hajo^enjcffroft 
i&.d96> eggs wjej^ «tagnns)eisj<sro)G(fli(aj& nrofuflaeitesj 
nrraOTlanjjj 4 forugl isa&fo <" rjjriJ(3iip<JU5fifWo 3 rflrurruo 
fflajnjaapnjiroces)^, aflcudlOTo Gjranfia^js.jrawKSOBii&to, mtinloejdsa 
nnanjilexT^ i/a fijragfiJlraS ticnjaruil-rwo <a=3<asnj(Jsm^o Ajjej^OfTUj 
anjssaijo <a>ejt!ktJitoj(ft, gnT) (ru^l© i Gjxusm (^fiHSOTraflaajdBj, 
raraflrflfTij<?tJBnajo firarait^eiirasi farocDiTarijj ru^Qr^rsirgrofl 

eujas * fruonsS nnatiiioGnilqaJSdae) {s^i(3^€)j<ft, n^grujo t»i0(^o<Dwfl<B> 
“(tnlt&ajfima&Jo’' ranjjsxSt SB^rflcfl “sQfcSdaefl" aafflkafflacaxsafsejjo 

ejajfiyiisaaaS 



nfl) aul 1 1,12,13 migo6TR3<ftud 




^raaatSfiiaitojtnaafl (Tixru>6)i^j§ igraro<ucjL>l .ujrroraicehertnua, ruln^wnh-mua (m^seBRlowu rnlfflrsjQjjbTBoamsilejjo, 
oiaoJCicDiaanjo rjjnnlctt nronlru mej^jfrriojcaiarglajmfl^. a^r^rul^.tJlTO dfcjsjflD^ i/iJOdJliflOjiftaiijo 

yaOftUL^flJ'fW) rYjlarmo^jtEoJQaijbBbfarjo Oajaifojj. aaOTjaKWHoS. (jtfTkSolfSS mltTDjgg tiwdUiimlaji an^uarcifijrauS ajlora>j 
5«)3cr3 nilffljaJrtO ca.osml^lojrm aJUSLtorgjOOaai^aSiZKHS rgiBoeni)tteia.a.raim j rolrro j sb ^QmJ^ajlaortca^g au/tarffl 
^ap\r>d#s(3 ysomocfoioJOGurur&^o mna3sG>qj5l^. 

tBtSQtnJlceja^CTip^ fffltmfBS <a#0t>(ni)«au9 roslswraaof^ tsraiLfo-em^gT cs &keei i o rtbsrm; ffljj^a>rn>]eri33!flSl. nnw>anileo 
^MtjoSlejGt <bw<txuui 1 wr9){3&6X95MjR<fla(o3 0&<S)«(g*jfflKnj(.^OTfl<Siu3 eio$la&«3naj<DfceiaG!! ru<flrofd«>^j(irajAa»jsreo[nfl 
flnaaaposjs n.islsranaonS cijjjafio^j (gftwliftioltai oil!f3fin)3rr)OT^l6in^ dnajL^bU^gocoil Bool. 

jgflaAoiflaei S)6:Aon3ED3'pl:&jjtflja(3 ‘^jamp' 
nr}1(3ort^miaiin«TO®m©aaatf A&ttBitsra>Ti«r 
OnJOCjS (SffUlflfOo (DSW)3ff)Jgg gnJifihrofimo 
mgfi>f&a»ailsSjo riji:b1rdjrf*)rdli£iffl0rj.|5j. 




“falrmBejo" rarairvuo 1 (Aqua Vitae) T®nT^1^^s;(TritiT)iQ vttnJH<Bia<aio7c®OTij«M» im^cflaijrtd^si crisis! 

<803113 ^cnl&j^s miaojifflatttl ™(3sr™xBOT eioafl^oc^ Art<®Jtn>ro»jo o<m>ls1a ^m>Ku5. as^^ctmc^ 
ol* flHKrtfcuj ^crnlomios ®|(.«fl®>fUiffl£KOJ (^80®!' <Drai£hdfco grYja^tMffl^jCTTjroflroiirttS rarani ajDffijga 

ml^ailaoory^. geon ^ocacmnsmoS ©crum^eOTixapa dbtfcuTom 

®^iU EJtJcasoflatflaej ^0truLnJoi(3roKf>(Dt3T3u3 (n>ou)^izioiS]jl/Biin1(8<TT5i. 





GSfh&xfi nltHl-H' 



mmmmm 



mm* 



ilf 4 



S3'T) iftOEJ'^GlgtttBjil^o rrornaia/l oiru 
asjinsn njald&ddsrosiRaS dns<ss>j(fotisjfflng3 
OOdffflilPJJa, CBB 0100)1(33 alaourtjo n_HP<Ot 
(SFB}<a3e>(dS) L2ll dorad (.aJOUnidnin <D 630 g^filS 
rat^runkntnorx) auLwaocafksjflm^. 

AjSJRDfflS AjSifinfijJ (,C/){Yl£)6iJBi/3 (5 jjl <6Gi J* 00^6030 Offlf 

fljjaru bIako^o ai^tflAsei osijfn'aafloej rai^tradjwarjuS Bfi^oraj 
(ffifflcuKrflnjS mmttfttolqjlta&iA BoLflnBooafl^flnr^. 
ij§a<iinjrLil5l^(}riiasieiq®3em o^fidoAa^jjjAua LnjaKSflnDfl^lo^nmdf, 
’'(tsiftntnjsMraiomicai^as A§jT ( Philosopher’s Stone) m^aaKralaBomflajtTO.j 
fiiftajaij&s ojoj^tBoax fui^cmjnadema go^lctf aJl&jc&^osrcrrcn o&iarinejtjog 
mL'jtismfflOdOsn hkjjjo fnoajjoiZKTtf isracud (lfiuiumjLyj, 









nfl) mil 1 4 go is go 
mapo6r%0iud 









cnc^o :ilai ivai;o iDC'S } 

tJ® 1 1(WHsmr5)Tjilcn^fijio <s»l © jfmrj j., . 



r>JQ\(3>riJ0i7.->?& 
■SUB] ■m-IlZlli-ifld 
ftrrctfktf fruOd&fl^a 

nJO OJ £ tBs H 3fiTT? 



mkafmOwl 





-iJC<tK11, 

rawuflwwij nifjc^jswjo ^ nr*>; <m€t <n>(no (mlajanj 
nJ^aggcBiaJ 



(njcc ffutnerosio fl&ftdosjo 

cm^fcifiDdaeia] ^licncfh^l^ frvocuoa^ffl^mrt^ar);.- 
an§l^jA^o mioiRiLDv$\mi(wi. rav^t^ce&afltijjffls 
oijg&aj aitfka^ ^Tr>}:^>G>nm oJO<d>Oo. 



“■ rrufflffl tail iSH^crp j: 

rtfl'TnjoaiAcm ojjjsnijnfirngr 




piA^ero*® &msjmD<zyn ©3 tiittasiaM^ag 
EBiIPJio, tnJG(B) 3 WiTlEe><DtB:>(J» hJ£J grddfeffltimffllBgio ' 

raomstr^L^-l^^gjo 

n£K5em<rojiMd 4 oiogtitenjaoa^i&ol 
olcgariig^wl, ^fTXJirafTiaD^onn3^i^u5, enitceao^oftt 

(Bjanajoqjru *&H€remNfiffl?y§j. ^ai^j^sompejiio 
(^olnaSd*.^!^) gjfmjo 

tt^onoa^ocrucaraGmmjcEiEhcinetn^gc )snn ^jsjqircd oj 1 <a>orol:^jraS. 
OAritooiffl (rofnj)OTjoacgin ^ao^ 6 cr>(iCD^Kd T ms<™;cir?<in 1 &ji^ 
mjidterno eruc^loltso^^ 0 GJaJSlduBg rffetol 
iiJa^cdmlfoS m\<rf> oi^o&'gaejir (rflSzfli 0 fflji&ci 2 jp 

frajeri™^ taamajuil gdkpfttn 

L>:lJ i j£bl Cp.! dib L^Zl ifJS}£ Q 
iOJ(^ < 5 jnJtJ iTJPlcEbJ-cftiC 

r 



nfl) mil i 6 -oq m^goen?'' 




iaiQ(ECD& 3 </flij 9 ,£ZK)cm 1 iJforoUj ® crufln Lrri 3 )e*T[^ralroQ njpjftjo <Baru(o>Ln^*ws CEjonmo^ ( 0 (nfldtojca>QQ?jerea^Df), s&JOfionru 
SEJ^ciOtm^lcsl ts^io ^ 5 ™i{o‘la}lie 6 ^m> (SGJOamixrja lumo mlnJj 

(quantitative mL-ihotls) i&t/ikBGf rajojo cr>£f<a>l bua)mo. G£i 3 fiOtruoflrd<frffl 5 rno+ Mcrotrua 
rDj^iSflT>6^jng]6>s ^qpoMewri nfljomlai rryomicrLDl^t m1m<o^s^g;i^S6)ifl6>agQ^cm <3roa3QiaJ] nJi<r5$n&>&m<A fljil 
iMWfLjgj, fttn^LOHKmafleK^ ^nJ^ciCQK^^^o (/umrftcaimff^raoq^^ opo c&jsjfl&roB- ciitcfrarntoi/ijafiJl:^ tr^Eoajao 
(niloirmj wan. n 4 j)<TT>oiftfi ttftcroGDoas&l dkffljai- ajutuzuDi&Gi^ erusFGLnn ci^ggkxeotI Gros^QQ^GnsaHHl^j. 






ft® ru>l 15 &Q-{ff$* ©fUTMDOOOCDla^ LOU 6 n 3 r&iJl€l 5 fliieroriymui Brunch wing) 
(ngi&aacBo m 51 1450-1513), 'gfimsS (Wl w$k&l&s 3 (wl' (Liber de arte 

dish 3 Ian di) rtf)OT> rria^ftniasa* &< 0 j nJ^crfto<&>o LrdCrtflf^nciOinfliBS^^ 
rntTu^m^Q ^o^wn^QjjfflijoQJ mnru^dMglcsS criltrojo (Tjlroaafl^rvifs^o 
t/fla] emmmo cnsw^mTanlmamua^MO aixScflGBflgjo g^jd^hTD^sra^o 
mk^mmiil^j nilmf&msni^flrfi 0 03 s>lcacrr>^. ruln^ 

raotucDifceniQ 1^0 ij-fl^isrogjo aoruiramtinnl 

mjiaocn/l gnd^GuflaE^m} ^-diS>fMmsjT 3 a 3 m^j^nrutfaj aJlmMrraBBajQ 
{TOftttocn ^^□aje.^siin nggrujo 

onrjDtBttl ao^l lL fupg^ mjgwrr oaictaoujla^ sg BmmmBlfljft&gp 
od flxBjomj i.eriibnSn 4 ijl 6 iS i&isjcineio^p m^oruy 

638 gflod SftttT^ag en\jjf 3 l(scirso^^m>$a! 30 a GOi^(tflfl1^0flX>^1 
im<S§rLOo e efti 0 sn> □■ an! EJ| rd 0 LC 0 >O P 

GDDSKHjClinil^ <Rtj^nhoi) ^ol^^r^glojcm^ 

a io^ s^csajoocril^j mem^lcSO^a^fTTi rotol^lej^iT? gocoii 




rdiinlcmoctu (njgosrafeyei ru1oi^tii3^^aE3©l»ej0ig3Ponfl>jjrro^ 
ndtpj^nrC (wlG^a^ftCa^nnu attmatfiisq^nnu cojjuttI 
Gnil3fT3S)rtD®)lo ( 1433 - 1541 ) {Philippus Theophrastus RomhnsiuS 
von Hohcnhcimh f^.j^ri>^s>irnj<T^fTV<Tu' n£j)mr> crciro.? troi Wniljj 
^n.iolejaerr) mai^nDo {gisrtlcofflnj^l^fTDfl^. * (HWMQisoodfc olcnEi^l ' 
fcfttnftc&jtTt)} ■moi^finiAfitrjIeK^ njomeasuei. raraGwauraS, 

tsfflOtfitiaamnjiuflfDOtnfl oj)6g»6)m <WTU®)ino>a(Ejrc» grua^ot/Jl.GflSo 
n0)tTTHDy. 

oieito ura niu, rfwo(7)mo ctfltajtnTj roo<Doei nro^jSoro m3. (njahftoejlrotwim 

^rAj(njanaae®6a)jo ^jt&Si3Ej 

$g] xpja (TfliralOTiatK®! ailatScrol ^j <g®<jn3«r>!> rcracsil 
6J}fiis anewm Lujy&criJ wfno oa?tnjiro1daT>; . ij'’jt*m)rfK)igjAo3 
rnlfSalcflfl^fmwflmatrot, (sejortosarac/a gjydP^s^onnRn^ i.<ua®3 
fimltadJiffloio nnaoioiuil oroogano 

cmjamaafofl ®|nJo criel^.acffijerT^aooil. ®®cnruail c&onrm.jota)}^® 
fflBBfi ^oraonlajnjraitn'lGeji&o sogtocaDSiasw^a OTaogftrtrorjflnr); 
dwtlsraroj. fflafruojracnatnj oj^jonaioeameig ®»(0>jnJfi>raTO^d sjjjdiisiceffla 
pcdfc0®ObTri (Doru (IT>l™ ffieisi ra cfbsm csffilei e jsj roiuil a^cmaj}. 
goofloS QrDtTOjo tru fuxzuKofl ratimj in i nitdraisifn 

£31303ffl<d5)§j3o b'J CD J (0 j alO^jSJ fiJUTfl nJ3(Z>3 

©aM®3<n)nru 



nQ) ruil 1 7 - oo mipoen?'' 




nj1si> cm iflsi asm go ^je^Ich^o 
mail 1 



«>a\iOTLas>o (n}i«miLTO®os» 
biro^ crq mSifinoaosL i 
nflAfttf < 00 j t&ttjo (gram; 
crviosmnrujfflaim Aijarilav 
jjlOi51«a)g^o ^0?)?Qi6^l3§i3 
@eii (grail ml 

©njqiRn tfcQei^eigfflocafl 
(Sjcmj §D<ri>. (3ia©1a^o§1(o3 
an l!>6)P.|<Wig@ «JtlB)<fcClB3 
OJt5S(3>3CQ)l n^dSJMnl ©STB 

RCO3OTUf363TJ@3C0il crflEJ 
rrflfTD ajT^LKKDibffTjyj! 

nJBJWJo 
t3)ife(5CTD5l CQ} j cBiCQIlO 
flftKDStSlJ, 





5 






rilcil-Tl' JiratlH /i 
mejto 

■SWIKTOJ-J ^p,)) 

A TUI Ajln iTJljI Tt^ ! > 



cao lei cnjnUT ft ^ j^l^cro cjdcdq 

ois^ fDOOD ftraj ^tl rtad cnj a> coq cofl ® J<m,3 rUDCiS 
{ 1577 - 1644 } (Van HclmotiU 05 )GK$ 
i3l^np|[ji[>CQU OJ\®OO^Slajl(^^J)1fCS3 n®OlGft<A3 
Einy o (BIMgratfo CT>ld3e>] 

aj^jdL dagacna 

ajio ofl)crwaafl©jmx^ ftilcrajorrua. 

CLn&f3>1fDDCXBl <m($qhDto «<B; nJ©1<fl^fflTto O^SmTDTi^ 

fITOCfJrtno ^3^0 n>Tt^jlcC5) (tfffljgttfl 

^ES OIMBLIjOJlS^o 

AnjsAdjfaocQil mmyj aigdtOKEfl. eMHrolcnjGtf&rtad 
rrfm%aM$rn -racSfeS ssc&o iB4 

njrrjenl makul^m3Gi3 dMXjra^I (m^f^cmc&CQso, 
mGjplanjJ mwa ni v ^ r pcT^fflnj§^^l^j. 
nJ&Ma, nfljsj\c0iee3ca) ^OT}ia:}maa<rf®jflmj -meg 
qL0GlRlft€^df< djjjgtp ©3Cfi 6313^0 OJjB 

OKtURPJcS©^ ©mSfitiBDftaiS fOlCTOj 
dObm sere oiQijcn) 5>wnn3 tffildliyskaj 

njlroi-flfflsejfljisgf go^o^a 

sisrrKrfl^ njGsdflnafiaragjffls mnjgajja aoyznavio tnl^sm m\ cefflinro^lmifl s ^jeu ao^ui^dS 

raraGqrtniijEritof^ [ugfflearjaS rro ^. 00 Anca tK^TL tmaftjGaJBRejroioaT). \pmjp ntfjcmfsS {Tu^^slcM^fTO 
miL^lfylc 0 fflOG.m 3 i&iflcGflgj n^rm 



ASKHUSOd OJGftUSLrtJftD ^JDBGnjrf ( lM)7-]fi70)mjieokj -ijoUj a<&j aciutinLamfsamma^ ^rp^enid a»}Gno 

njl^s^yp (ry^dlaj cenc^ftDo <T)1ttrua>1 ^(tTOijdh^srBiomfL <maoj(nJ&ro f^oq^^auD 

{oooaicnjl^j enatggftDQ [isiaailAS t vj nu P5-si 1 * □ cd* nJfclieAJSTT) uq oqj m1<&izS1^j. 




^p*>snj<ft nil'^iiiljy jek&j ewMaro^lftOi Gp-idlonsm oraciiafta 

u^laijdaitfS gfl a taia-ail 

mtcrojnrvl^lffljflrn ciTY jaiil xi ? nxjt/ScrvD^ tlJ>'TT> eKiioma 
“■(jrjafimifjjsis GimsmtT* nfovA lU&riltraa^!)}. 



^mcwartsscud Ofim -^ss^^y 

fm^aaSaA afkrnjA^QmriS gj(&i n £]5d9»a aws^ ^SdGto Gei3nntfc?iy 
™<znla^ (eanfi) ^Gnomon 

mliflffljo. eiajcmtianri mflaftaeju ranigtiBragjfflocaiia 
cmanloQasaGBD emimyrniaZ ruloailis^s^d^jomL tsrogj 

shruB nilaAuj cfloeuaCTtni^sgQUCTa cuao. c/>oai9fls> <&j$1ootf fSrggo 

CMfUS(3> AjngffiHA &K1I GfT> Cll^iQVtMSfl 

rm|. goafincDtinnimlrn, ^cmHoju ‘"cTDChwa sofS&ooT" 

(^ri_io§3q%j^o )ca'^£ZiO(n^ L ^ i^]1iL^j ru ci t^'il duinaiiQ >1 ej: 0 s 

nil^ftS" f^rui3|a:(Ti>jp oacn<5L5fl) cnj^sT^rijSjfm^ 
t airtJ^fi3TLj> m Etfiml ttf| scdH co 3 h eiraj ruD^dSbOijo 
AQ^ffOi^(U>Sti» :?^®e)vTU raV J 




aafrufluonoflc&cflsTO ^slra^c^qfte^ c&amtyaTjj b®j m§o a^t/a^CKEtfL 
nnDH5l(S^^g1eiil&">a^ inr^o&ixp^glfti afl'fmj^ LoJt&saisciS oj^anpcru taotnflfa jctoj {Hiram . ng)^3 foooroLnJ m Aftreft msiE g^o 
L&anfttru tti^jc§f^d{ff ^3inri^^^^^&)6m(TT?jo (su&r&jo orpir^sliOfrft^s^flrn g^^rrotifflagtoi 

sairt^tinJOieiijo aJ«?(B>mo cDi'l gjTnjo rBBajGra^joo fUjarikai oigij tfl ^jGffltTD jjln^asl^rrflorrs^g^ 
g>m >raira^iw^!7i^cmT^>aj>. agjrmora^ c&jsjmcoii ^ralr^j^niBuric/S 
cs^oc/il &m$i><s>6rn<Tn emglsRmj. ap jsfj y c^ors^ ^acru^mfSaFEnm™ cSiSm^^nJMM&yo aJlttsi) 

vnjiaarHDmr^ nJS odfifrc ^g|6>sri3CTr3 rt>H£rr3i3mn&^ 5 ] . enmlej^os &aM>a ^tiigTayoVl eqfflsavjo* 

tfi^snr>^G:aJQiiJ^m> *jleu ^p^^-shr^ ffiai>iiizio^1 

gmjl (Democritus )6Jf^ (T\>1i^U3cmo (Atomic: Theory ) anJagl^^^^EJaJSjpft) fSftftff. 



^lg?3fUDjj1o S3jflf Joadiitn Junge, 1587-1637) ©3<n>Lrd 
jjonsTRSi^ caRc^j^ffllA 

ml u&ty \ dfr fal t&siuaij ^oacal^jm ^tsffnjjasaErri. gaonn^sm 
aorofl, mjoSc^rj^ eoOTrrj]rn^e5 gnidlm^i 

mccSnB^^qijEi^ 1 ^ [fe^fiTTiewKn ®ni<ril 

1 'LB3nSm5ci^;s=§^an3’ m^au^y 

flnam {Hiraj^GHB^^?^ aflortlttiaJo zi^Qi 

gto^rtis &J&2&1 ffil^3cB6Ti1 ct» , fflnupltdj aiou^Eamo^ 
jraocrutmotto^j^ Gciasriiftl^ c25nJ3(s£fd"i 

(Robert Boyle. 1627-1691). m©n^ 

liidam^o m^Ork3<is>m;o meazflei^ag oiln^l^^m^ajomo 
ca>OTejrLJlSl^M3 C3Fi^oJ^{OID>1iT)j 






GSJU^qji^ r*io*raEni, "flajr)}(in}» suraaaj^jjTjJl^ 

(W'tojfflS ^slinram rajcru^miriir^msan 

glp.nsi* s^T) c <aj {j(S *j tupjj a ;/3 iipiT^ 

<a>2§4S»S3QOj1 mo] fmj, crtio^^sjos nti&il>vjo r 

ra-'J p ra.lPlfI>(j ^]){fnlflM ! Dalf!) 

^mqoDjcsflJWB? cn^sm^il^i/i^iiiiaBLfS rtiA^jcrndir 



iroQgQffil^ trulrwati^fnojlac^ GDtriliy} 
m®ajomtojcm; imrfS. asmoirafijl <m()qnrt(^®n$ cfnjo 
O^SJCTJTO^ nJnerorofl^J ag)TI>.3 fflOtfSto. (TOtirflO)} 
nJdEbC&O fUFD<^qaDo Gd&jO^^nrOm^O^ 

^)nr? OQnno 

ail luehEq. 

a>jsman®^^d6m3<^oio 

mjaGrumiil^gg rplarAicol 

^j^aao^on^fTTij 





1661(0$ 06rU3(&GjkKlg LnJ(A)(T\l C3HZI0?!! 1 nJgm5(5Ve*3 - "3 ffV&tftnjg] 

c36i;z$ 96X0,0}$$'' (The Sceptical Chymist) nj*pci» rgia. 'J&OiSJO ^Jto § j 6>d&) aiosjs 
wlsmWj [?jl (95) ;ain caracal©}™™ j. otsduo ^ejcScoiojl rulnrofo)©!^ 

i.rJ(0)1nJ0(^ ^l(0lt66>:nm @D"o rjinroOT^jtoraflioS (^(oSb’JriJoal^eftflg ra><Srflfi 

r*i)(Eei(s96)^gg d(ro3gi2Jb>n^ rd^coS ayjfinrdfirile&i nj^Gdjrflj^araosoffn? 
^^ffll^lfljl^nnmoJ. 'mutfSTYto. oJOJggl (0l^(T16><9®3nnLi. riy-'^fTilaj i^SOE)®) 
<Wj 3 asiBjifli cgoaj^o acalEj^cg^o (ororufS 
ensoul agyirobTn ajnsioioVkl^onri-^- (oraoMjeis (Tu'taixxroisoraud “jUfflfl 
efl6t($ -lilpiWua Gnwflpi aofTOfifMOfflsqQ) baj c9,^ij<3a!)3<nil^(im;, 

aJIeia^peroeyao. imawoicruaiDJo acartcoSn-pefl cwssiej wai gnj 

nn>^, o^jjul&Kn, QCTHj^^jaiGBBgAag 
<E^0'6>ei cs»2«e«j)rat.r36aB@3 g» 1 ®jfTD}. ^mnracoS. rnsnsiororasoBg;^ 
cobbiic^ uraasrote^joasscrcra ailitib& ctnaraiisaKQqo aj*aru«i><seil 
sojIe^hTEQ (uftejcm j." nJfoVIcfnf ao (T^rpereloej (onro<o)c.(TO> 
e?(non$(9Sils!B?l(o$ aigisw'SBU^a on>jo<o1mo ©ajei;(Oia)l(n>l 



i64!>-.?iinjK0$. ^i©1 I fwn6mcfl>3pj<e 1 ^l(o$ (EfPffllg initJocnsgR 

sis^eeijolsj a^mooan roijnrCjnp^eio)^ 

m*y$ (o^jlrfhalyj. rijeirm^o njla$,05wejf!jrcT> ©araiOHjcTto^fScn^ 
sana>l ©ool. <mKmi actranlBGJCKtij a^o^Baaiilwim); 

£i>tlo$ r^Qtsffisi.” gDioitoej eioj finoocnao(Dflioj(TTij amiaascol 
aa.£(TOaniri(3cuil£qa aterscrflEuio sioj (^ofTvooia^tj^ismsicra'TTi 
mleicoflraS oi^co&Iojcttii ^ juocnci coisracoi arracoirao 
£)miDfi>6Knjg1(q>^s A>js<3G)o. 



rdnnlcmvoo mjgo6n5leit]f6 ra&rumjomo 

Tj(JllGni^3S (Dj^OiTreVfldjj i 1T1U 1 U-J 1)C1 (010) JilS (/a JlC : ..0>iPuTiJ>(7Jl 51 y lUSSXj, ■KIEIDl' (( IHIlhustiflll} ng]{inD(0$ 
ijjdi u> in 2i lj'itlo j.(>>i^iij oi10tJi!>ii^ j (D j 1 1' i Lij 'ii .ii i "j ’ Ljj'iiiif jtiiI u’ <*>) filial nj; m 

0049(9)1 iflbj|££)S njdi'iiii JiJiilC tiidJii; j rani jl aa^ AOOiJfflns XQl . TI nufifl] «9£t(jft tObiniyinrii i >l3l<r) .ill <3G>5 1 1 1 ill 1 3 

(wlcmjo, ( 0 > 1 <mg|<» di(iii<rojafltaS mtl.iwjo isJdi 5 )^|H:}rt$ L t/a,nlri>o; nxsKjftil e(srarn)l<n>r9)j.a,:)(ai,ino , i’jionn^ 

^1<a!si5jKi1s(a1(?($ aionuratyctfla'lcsS crilnmja nfflcnin:) o nil s.m mi envoi j (til oikkuA cMunjuKHnlAjj. Aiiihni 
«ml <a, ninxi (O j j<i>^ u$ ^'ijreil an 5il *> jc ji iUo jukku, ^iiorcFiGJi^nii ga&o ^nmKnmaaxiJ 

°o'j ^Jlirti )(U cijais».^sj(3rai(m(ai(>'»jlaj(n>j. ^laemfruiflu^, ceiorin !rto(nj<fl.^6Ti>ri ciis 

'3io>;'T«cii(i cnoaait (franco; Jha^dtoami iiljl.o jjI i| 5). e u-j ^ au (Midi 

C'J3'iHl^K)VTl) »>^j )SKi)5) S') >a ', S ' f(j)PJ'- 0 SO )1 J^o l •)t):*ll $ «9jb)Sl)^;Sltf>l. oifl llD Ti , «) .>>lii r) jJj )($bTU 

^tngv/iau'l ,u i la^ ftr, ^i^nil n)v>;i i .>>i 3 eiij jrinjaiaaai ulr/jdt. cy . d rumlc; cjsi j>aft>ii5i:>rr3 

(0Wdif$<9a IP. I :T) ^UJ>1()> ru^TJO ^r>) O i ./>( i ^.»Tll ill) -U(0lc36ttOTl)>>3l){*d SXOialcojlaJ]. °j ):i.’O 0!,lTI 

m !»T33i>l, (lwdjo] ^Cieianoi nrV'/Jari^ iij Cr,nn^oJ 1 

^ K Jd tuai ^ id <i 4 




Lt gu2JO>ams^pmj3u3 

crikmja 

V^G:0O':n>^MCT5" 

rojpi-a swflj cocj^t^i^KDfl oiatnsj ratejai 
tfnuoui. caraomiltBa rrftroja 

' fl£) (Jjp lOI r C'te ’ mrViiis^a |S 

*woi ‘i&attSdbkT^ 1 (calx) israuarua 
■ ©Mrfjsmcuif (oxide) cas^nil anjfij 
<&.ffl^ta aajqfjm^ gpGftkiS mloT^o 
dsa^Mmjaul©mH3©au3 TOEbl^sm 
^sa™jg^®0bin1 Hiei^nmJHc.riiJ 



Get3^S ^jsmnr^ qfjjpcii (Geoi^e Lmsi 
Stahl) r^im f^ai|rvOOT3)1^q^ oAQ^o^60i^ 
enm ^ja-DdS^isI 

‘GHfiKftg* a^(TT)(mls>fr? ciik/Dagio 
d96)Ofl5 f\JJt^l€K£»OC&; CTOlfUs^^fOmlfD 
rn^rJo mRIcS^rffc^a 6>nJ3$ClJ)l> tfft1tEfi_ia€)£J 
- rlCGgatlilnflJflS 
(phlogiston) 0^s^l-3»l{^ia6)jnTPfl3)^a>o 
hmosrn rfh^tm^nri^iinmoDqQn 

tOJfTnj f^Ogfe^ L '^fU^>Q03 

ramLOaja “^(0051®^ 
o^nrsdaMo oj^cm CT>1nrr>] 

sasrri ^iJ^gocp1^OT>lG>n^ ru®nj. 



’^mcteo'irudsnjmijly fliranro -tj&j Aosi^^^jo T^ga]|a 

meSdhaofi rint^gDc/ilf^nd crxHi^OHn^rt3rc5>l nff 
^^™j. -mmjjo^ a(ncj^lCiJJcMim)^l6Jc^ c sens)® mlajffllimfflom) 

saiO0&mEbl&y--j ^□iicrul^'raemaijo nrf)i£d^^oru1<&cDEm^o^U33izia^^^ rsfositfnn 
ij3b^lbTDiuij. gso^ncibTioffio^l. 0Q^cru1iO?&&rr>(> nf>nr>aj> eo^fTtel^rnjiziocci'jgs d^jsl 
c-^^aitjai'osm map fDnrrc .-^fma^S, g^a|ite}n^ nrulnucsonD 

LnJ^^^o, Giac&mjl^efini^^iTna^S ^{Ega</1<^onl0njj m^sGirtjspjaqo&l^om]. 



cabirl^^m r.g)^p amW^gle^o '@£03 fxjl<10co<n5' 1 (Terra 
Pingus ) ^rm ^Sdio ngprff c^il 

L nj-a(^s)nj5orS ^^aimlcDA^ galaJlajlcDicrn frssao oaS G£S3 .iJIj 
(Johann Joachim Bechei; 1 635-1 6K2) n^mr> 




.xjcidhoi. cfeat5biniemlra ? aj<nS^i^>u3 grcte^trncisflm 

izij^j^^m Efle>ao^ 0o^a (fejoaMKDfl^^- oJiSOcO^l^nJOsl^jomi LnJru^™nmp 

ia-6)^3Q^ L^o^mfnnsilm^ ^Dra^o rviosrcmfr fulfil mao 

aiizi3^cnldl[fl6>2 a nfi^sem fi§)fmo(3i £<nSrv| 

■Tttftsiaflsnjj raafDo. miStmtiaftroi fliimj j r^ornotfKl, ^aglrn 

gD&jtfrsaoj cnJoSmtDaOTl fi^orrotol^y. m>Qqn no ‘c\dEgomT™mT ©aj mmknj 

aja<oil rOp&mif>0l^as^rfiffljmn^1m|rxjd^^o ©®j ciDrj^tI 

^0S!3>l^}(Tfi. tStfibOieiffiD^ SDT) ailCKB, (E!i>Ci3>lCT^ Oll^jr^^OCOPlbT^D^J nJ^fEtilaU 

^ftfrTC{^&J2t£»g3J5>5 ^IC/vO PC131fl5)ejQ ^sTqj j<Q:Ci Q_jOijr3 njra^0cflb> fiTrair^ JiTlj^JJliiOCD: 1 ! [TJttflMrm 1. 



r/OQ-Gx^ InjB, nri^goi/rt^Grifi frolfiDCja^Q r t $®o<a&}jfoo 




"■frrdslrtbt/B cwmfljmlRsi ml-mnjo flroaftQfltfti 

riD<2g™1l^(Tfl5SC^ eSEfitii rffcjSJ flfl DJ 3twl OiiSlifbgflma ^flfTOJjEi'B aJi33c3fmMniL^iflO 

il 1 ^- J^l rr^ &f\q&)p, (Qrtriletyds 

flflfbn) ailGrvqp tt£ii3iinHajg0daG)1 fflajjo^jsjAaaajo 

acsgDc/fl^tf rtjsjjojjfflajn^ ffltraatftttltiitifljrro ni mu <in ; ru a *ni ‘^gksa&ou^ (charcoal). 
@d«& 1 i&aQtimo gryn ^ajy^(?M>1or?orw1 r^oai]i2iail^Q SnJaQQPOc/)lrfioairtS Avlfa^mcs! 



gjarilcnj maffloamaEOSEJI* nns^krucocn niociidh */o<M)l<BiG)g 

cruoGfiifmj1ifl9jm> wSku>om>&m^io 

crocroirucuriflFiiro mim^l^ej^^njsorn *aam>smau)mom)di(EfiT 

(chemical affinity) r^gjnm'afflrfS ollraiaafl^^gdl m^jgoi frulfiuon^^ra^ gnj 

CSQMufl GJ<ffeQGrRQ6TTl £DfE^Q Oi\\J$ft&iOiS&3aib nA33<&<$}r\dh'£rnSffihU& 

muj;aaaj™nffl3<a5)lT^^ moriflGtflna^cicit Gsraj cuxdq fln^^ryuerri 

gDcffllml&^^LflG^iTns^flm^ oiluftiaoruo. flSOma 

Li>J^1(/i JOI^OTJ) TOOTM# nJfDJjO >TU]^1rtj1^©2iTD oJW|&J 2)033 
&rom im €9gtf^ i^(^aoa<aalrolftjflroj. gonritei^s crcuaipaa {.rJOK^^^meangil 
GCiifiefysirm mg nDomjmi'o^p^&>sMg^B ^ocu^nJ^rujo L njaiiild&aE) 

mDOJisi^rni nna-nifd ^(Djtiril. 

rU^kb®)D(rfl^(TOi OflS < 1 672- 1 73 1 ) WjtiGdft rtiTO^-mCGBrattg, 

M&QK®&tos ^ccstoEMffll c n>]aJifto iaj^@laei«?^lcD3tgc/af*ip. tii&Dg^jgQtrfl n^^^^^q^oco^ifL ^□ganriksd ofrftHp 
genaariflrajCTiJGn ajA£teQaB nJaotl^aJjiaafSfl l^ cr>rt3K5>l ^£ur^s>^^ocia <&»<pl<xKi}tro rag nioodflnc 
tiSBgajffle GrYjojASDaBlajcm^ <M>o@<Mrffc0fl ^ats^LedJ ftfUo^Gcmttaja ^o^om ©Icijfl 

CEilffjS gDfuftCB L^alca.dl^JJ. 




I4if fwi mrrw* e#itj i^kjj 
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. 51 Li, p. 45±> 






it i fly, *£i if j'l cizj a o j 1 cm aofriKi\jQa&i<sflnfiftraafi 
g^WjSjanWil |ra nj|1*. mjEOarnai 
LvaadMsaatfD , 







m y m riii a m\rt ra a :rt> ^nJ tu # t* itfrtfjl r^} 

^ijj.S^ .|-vmiTOir^ rtjjmc™i£&}cTT}; 

o^^lrsjancdi. ^Jimlenrv^oa mj^rartfliftei 
m truflft;fra>™. JttlcfeAitinra uyz ri *o bU& 
msrtmnto* Lniiustp 

.’kjlslmTjD ma in^en^GgcQ^q, .&jiyL-»feisdb 
aTOgryul ■; mlsil t | 

0ftcs3i(irT|Sl*ci»jfl ai^jtrfjftnj ^flcmnj>Mm. 



(J^1n£iftS S>^if>^s£aflonG ( Stephen 1 1 ales. 1677- 1 76 1 > n®tm jQo^IrfS ft&rtjrfl 

oMjIUHtnfto .ajjsckee^tscrupijS ru^orefisEidisj oiniirm 

,L niDWi>i^ nryofiTiiaiUiZia^ nJiolc^adsmffffrj^ m^-OTi>lE^nj>. 

mts^o co^Li^>[£bDsj(tstG> 1 mjja^gldgb 

LSni5’ {Pneumatic trough ), 09mj{pjQj^raiD>aiE^glpjie>5M|ETKomimi ojq^ c &>i5n3e>^ sqi 
f>3%^^t/oo SiUaitifr] mi^ijlrQbiDnj^frn rrm ml yjomfr u cq£1 ®icr' - 
c^] r \f3c66>i>£!j<OT^ t/j^oj.Tfu&rno n^&cGitfrlcu? ajcrj^das^o §0^ fTiii^OLu^^Lu^^i., 



wnrxwmi oqj} 



" ija-nfll 
fUSfttJ 




oflaiflaSasnK&tf) cru<3ru<flh eia t/o^eiajiletej gojuo<&5-o«s3 
mitaiftaMnltnaatf rruffirti r^l cid&fflerrcl ml ra^rm l™-isiui(tu> 
OtnlsxijJ raocmaoapl, nj:j'm<ft.63nhi^ifl6>^ol r>j (OnfliDaum 
nJOtDo CrismjildB (B TUio^aii #F5€mffJD tafl fo^cm^ 

< 3 «OiTiJnj 3 (Joseph Black, I 72 K-I 799 ) 



‘‘ s-il^anil sOi^ ofamojo Asflfflcrojo ^(Smuasm^ aj^sct 
«as)i<»mjaua rararcfi onl^i ^ri)6> stolcojo (eft3<Ba<ri)j><> 
^t3(^65€inrufuj ) cal aaniAOirarfi a^a^omiS. mlp; 
.rtMtw tsauocuitoo <ft.3t$sai sanoi ej n®sxts> 

Mvleijo fiji^icSdSOEJlasiEatnd L^^\^ou<3<J^'l<flG)ieciiii}ua 
(3»<rf cnlola^ *Jib'gp<rii&,$ «ai$<nfl tBaoicrr^/' 




©ori)(in(;oinsMroffljS}S .airimsrajajKjfiM. aq^lmril-y .xjomffiaocjflflsjm)} godj?, 6)®i ^JOO^ffncKCtQ'nrf . 

eu®OinJ(iira>leiiS£ sctdiskhoSJ i/jrailiaj miflnjiijfldiew (nsayoHrmio (sra<iJ)'l£>i©s ©ocrou^amiiGgiga araj 

rujimlas aoaUfiJOTtflanoo genes,* jsimcmjo ©wglajilifleJOfLi^j, (3l®;rir>Q)3caj 3(5)3 ao<»3)tois)s (jsjbihd 

moerfi jtDtfMiffla s'^cs’il.&.o rumi&s,u3 E e$ <a3aern©»aTTOsrn 010(513 mew aJlaaicnfl<a©©^jl©i(n)Rn. 








1772 



eiMenj«n%»QDiK!n. "ctliojli j 



3& Cki OJqSJCJJJl&IQ^ 



fkiomsns 



bfsmair.i^ (Suda water) 

njFJ)l6>=T^ 

ru jcm] aiati. 



-ramu flj)[trcn ® gtoj [T jlrfjo ca>^ SdEe d3S)[}fa'rn ^ 6> ^TCrffc rrt? 

GEB3flTUrt£i (im-IBO*) fflimnflCTOJlxru 

f^oloycfl^aajIffljeTrj (root^rx 

f&CT^flI»LWfiftWl6>GJ G5>eif^ ™G.niJWW€in^TTjSi^,00 CS>3.Sa©i2l I tilffljj ffiri^OJS 

aj3®<fibo ttran^so ej£]<flQQa5 g>d5 raBOjmjoei^fD^^gol ggcm gra<r> CO, 
amdiei^olraj rUOl^CKT),^ fBTMi) GS)1<EK-6mClffiifi6>3a^ rru.a03^1 

i9&2 m soDo^emm^ A^erRjfcjEjiDoi^o csra^^fiMoratn 
ds^smul 6>nj5igi*:!aa?1a)^ nj^&s g&ctud aajapj 

CmLj>Ti?SS £JCCp| fpjJCDJjOD OJOGndaboHBAg (ftl 

rai^cwusty) raaK&mlifl«6)^^glfipflra ajotiftdfe 

G3U6Jg fTUOUiliJJ. 

00o>LSli^ si^^^frooj^ croaflAMl 

auGcpOddSemcrocul sxs^nLaueind ^a^oail fln&aiMtfnrito n^rmloi 
^ojoiriK) gfi3^ora&rnGr?fi^ofiTi>. 

.a^mrm rrnnj imnsra i_™JlijjJ&fl r^<o>l6)orc>©j ajotfflcflbo dDb j i?srKfaEnl m^nnrsjajftta 

stHrilffijann ^£flf5d9e>2olcflb bi3^ft^<roaj5' rjra3*3™o6)fEre> oJjSaMjcmapl 

pj^asovafflilatymij nn&an. ^nfocr%tj ropotrila] lEftfftilsieicBffS 

ojcmi croagnoo ajaS aflocao 

ftftmaaa gD^ocmftffrpta! rj^lqp ruaan^ffittritnr^ o^ooT>1a>^rtjra>1(si, dav^dBbj 
(3>1fdlm3go AjSjoncaS ey^lraraij i^i^^cmmaQ5»1 ta/l^eil crflfflldafl^. 






onflow ^b^gtokr ssonj 
AtAflfliggflroS (j&tfleSRnlffljcm 

tflb)3C^, ^Jj(COlCQ> rU3(TS>E&PtJ E330l(T>J 

gjgjlfflBj ^lojlc^o^ dfcjsj-GJMnfl mjfflcojQ slaiacno 

$nr> nJiplfap ajairndbo r^nwol^eKmoarpo? 

... ssAmilparii! 



ssjemGsmiflaj} arufflumtf 
n.ijO(9iO)jaj|s^nT> ^Ggaafltiro 
mtom nialft/gsironarr^s 3 
^flnu qj^jm 

fflO$J > 3 0>1flllifl^&Qj5mlCT33flS3 
!>?> QI0®^bO 

Ljdwoaiji ojocwao” n^rn'KjhTTi 



, culei^a {Carl Wilhelm Seheele. 1742-17X6) n0}cm cofflfp©; UbSvruim&Gtffioio m»t5>i,ct0>aooQn 

Q0^m>1s}©m 




LoH^efl, oKjm^fflTBsjlfisS fnsfljwrfto .-Li^ldMJbTn m^ewaltMj 
ememBggenS iil^0>™n1n>3 ggg^f. mT goj^^^sTiT 

&3nn n$)<m5 ^rm mlmijo r T^sjcuiufl^gg 

a^glftsS G^^mfl^lce^^nrT) jail^o. ruoiTra> 
jJ3^it) LSftC’ ojg; goojtflbog^ ^l ma ^ijwrBefl 

cmoxj^^cnnncQj^ ^36n)0o t 

oij3irnlojj,/ui^^^ 

©flJSl-auS 

[ n^Ol^jall^m^^QCin L-.n^Eil «B>OGn3flSKJ>1. ®rif \ 

V fUl(II&S6>3£!HtJK3> L;riJ^30D01JoB^^binno V 

oru^tucTu>1 jL[]Ba nJomaiBL^^j^ 









nfflfnxxal, milojjanwo (srao^cruGn^ 

ailcmft^toldeifflacnoruafCKS) niea nJCDlt&iaGm 

ntcuGUBgjo TiJlroJc06)3f 1 J63B^leJ i jen53viBl. 

KAieumcx fflp^ ©omjLnJCii(3«JW(n®3»yfi tmjstgftlWiJSis* alk® 
ral a a! <flss^ cm (Ml co o asl riijrofl^ cn/l rau 3 as> *hbu& 
e>2c^ai(M<ai<3l^ciBt3gci(aili»j(Tir)j *t3raca^3rsjSfl& tJ^DOO^ 
GlO®aiOcrulca)t3 {1 743-1 794 >. (rae§rirK^l6>n| minssai 
CDtifcuS !7jcrud3)i.cr5i€HTOi nj;<;nlQQ' rarasIrMMn^glapjtesS (noon! 
«9S)ia>a»2sn33«»l lob™ ruocraesro:><m uxnl^nranil 
{Qinnoj eiociOJCKrulcaid 



’“ftJMJ} ^'}Tl>i , 3> ttfaTR’ te^GSnjZjqCsS 

smi'-ib ' d±.£kflT^P>^. HMRfaei (g^GHCDI ■VUS.Jvu - t/OJCTL 

rti-Tj oniQfioeangj^^s rrfiqraS 4 trail c Lnt-iti tin ) rkjjynflaigjilipS 
njBffi.si^ojrm bW^n^rs-xV "i?jb4£e h*hp 

nif**i$* wwfci nag' {MofiriuM njjnrq, rilgliMjo. ‘t&t* 
^gfoe*, -rjMfiajytiiiaiS sknxri ‘^OTuKMj 1 (A/oIlO r^nr 
oflgWj, SJ'ftiOSlraS fc !3S3<£rm^§‘ lamGFflflfl “alfii 

frilgpramoi" riflmwfllin'fcron i?9n-ra wins ar^cn^tml 
‘UOrtl'j-si ijn-n ^jscgbRpmlctl r#lS n-\ io^-i. 



^acrucirt^Jciia 



ri G£Xtan€3B£}£i Tfiffl&ri-p 
fn^)fPT ><rf> (calc (na- 
tions Qn£iDn^^oonI 

fTVC^rtD^ rtg)(TnlfllS}a3:i 

truM 

fD^asm. ajatoj^ai^o 
C^jgjSj E fe25l(£2y®&Jji£fo 

gQfirnaL 11 



mo-dht/S 



©c&j cijraseran acufijiffla i"to (Tin) 6>mn emo^rnito^ ayigiUfmj (calci- 
nation) mlGQjffljiziaiflssl. ^^3r^™5>l6?ci^ r3CK/>o dhofi^^nru fluainmo Omfflnlfiinfl 

n^atfl 1 moI. lZ^^I cmp^j^ro^^aiiftb 

^©□mnjci gj. TOjonTWnpui moo*} (^o^<E(EiGftd9Gi c/asrilsai , p 

(^ugkflfi>oono^ dEbD-ij^^nrul m^ens^oo? saa^sjOTieJlm; d^MGroa. ainao^ njiaftn^ 30 ^ AjStenjdfm 
fc^qasnifrn g^tffldbss 6)<^gil£raifE>£. Qmsnno ngfynmcrf oj^eji^ejsfocss}^ saca^ njf3a(3(oiD(2i3fi>6n>cn>^o 

rrclno cag>i ^JeM^lEi ] jfla tno®^nnd5<^ njle^oniiin^tffrfr^ gDTO rsifcn^. 






“n#§]0 raiemOS.rJuejto^gllPJ.Sfi 
6JDdSmjts»n>2ffl3(D)^g@ d^ste^j 
offlS imasafl droj arnjHttKrr^a 
(MJSG5>3fi>S3i^o Lt-> 4W-®™J 0 
(MOnJOJ^o ciiJOfiJIin^CI'jroitTTlj 

arucmjo (Ml<6ljjctej®ajs2^>aBa 
acm&jl&S, dD ®goa>Tc^nti 
cniVfJLi 3 OfS> flJTMle) nj»{T>moi1 
TO^(T)ffiJ)(6 l y3 nJ©1nfXOl<0SlG>r>-|S3 
roo<i}]o.” 

* L .irmi;i>ll^f1b AAM>HUl:))(ldM) nRl 
im^ni ^Jf'F: 3 li>. « 31 dflf|[ 

Tiitr ^.li'aa, ci3i±aj^m:lax-^ 










em miliiuociincaioslfflc^ EaajOTR^f^ 

^BcnexiSdOSJ^oli^^ fiTTZHtfi, b> -:i3i1fijl^i±fe"^:Tn ruoctn^’" aaro? ^nOLftp-siflS aj&Jor>i3is^lff) 

njl^tij^fflo^a^s^an ^a3nj^Dti3T3^1^ ©ujolfuf fTOS^Icfeafl ^njfflri : [s;<ni^3®'l 1 1701 -^ cr^oni>rij5 

Lnjl^^ilcojiis ^rLonfiol A.DamnS'ruj’tr^j^o (Dlf&l^il^c&^jfiraoasl mai >]>riisg i^>] ^ gi ■■>£> grr> nrii AJlfoa«»DEJc™ 

i^m^cnj^srieofD)!. lai^leRSi^GT-p^, piofiojanrclco^ rul rjo oT -xi ? “rai^m n ay t?i rj- b> « xk- TL^LT in — rcrjlnjlsl 

aianDoSiOi^ (rflbOOOJftSaulr^i fDG5>1flm ujil q] Tj ol oriJPKS a|K/6 rasmlcn 00fin(,njj^(i& 

fu>affllfj.tjg3^i ^onr\jLnJ^i^faio>maDQi(D3OT^n ^Q^ai^TRiaoen? E3eio. 






^^TsmicDcT (Fermentation) 

R ^Inp^crn mwmsnteiwxfi mj^ail^jlajl 

ss^®kzns> 



"e>, 



Ch ^i' V ^?n 



■' «® t - s 

d J ^ ^ ^ftfrw *%«.- HqZ ^7 ^ 



S* K, 









1799-™, a^LfuJlfujojnfflei i njamiaoj *. cnoaifkajcm ©cm^tfmeOTioi) 6iJ®1 

(Uwi* fcnwst, 1754 [S2(!>. mifltaamjrtJOiJT) fljl&Bffio ( I nv liK Limslanl pnvportjjiRsI LrJ2(J(Hi3 
.jtIaibd'tqI i/oinliuf agism cm maigpcQ^tseii <a, rojGinsrxnSl. (^ourmoiffl j.0im6mgla ej 
srnoi raicufjlBJigS nnaiT^rja(L5)o o^Dl«a3®em(ma<oilf0jtmj ffifafls>(^aB(3(inno. ggonTKoem 
aiaojil, Qift^ajrS ■aafimicsem^lejei ffljei«&>iajr}fiij©s eafliarojnjactno ofljenjaipjo truclocsacniil 
diliasjjo: taufiji cnJolfMJGmaDaejfljilfvHl mltdfflltBBOijJgiMjjG ^ii^ffljknflcfji mlrmjo <jfefi>6r»sj 
<flsiOfij|5<jwa njT5iapjap.j]rj ru^nn^mjflnfflafQif roldfflosm alfotlAtja (naaiejom.il *jae(jo gyn 
ntyBdBbam^wnno nunlaiaotnjlfcl^jo. 



“•fo^lTjjvgg a(/)3@s!rat>& enjaeMEamtaw^ rai 
6 ebu3. «3(S©o rt glcu^ o tsisni ajj^am 

■m3wm3co>l©l^®jij, ojejlnjia^sfl 

OKDPJo. ©«T3 <^3<&(3MJGBB*3J6)S &r&j’ 
rr\)o(i»i(efljio (A Binary Com pound ) metre 
nJ 03 ( 3 (!jiD 43 ng^(ss(Tajo eiaerao mtj^exmt 
ojIrjjo ®u^sie9siogg^or>ai)a(H)l©){B6^o. s>flfin{.ruj 
as)ti^ gjmapo^o siaffihrrulsssKT^ aoaftaijo 
q aj© jorujpQsm ep.io nijjrm (ruo(Qj^<MJ>o, 
(HadciaemlTOfoilcai gDflnjtJnJSffiej aeinix^uj 
(am jo 6)6>m(.sejmjo {gras^loslcal^itrnj” 




ffioacffijf^olojDi gssostiJ ruiai/l^srd 

(John Dalion. 1766 - 1844 ), 
rrtflauannio rm^i o il^tforilaKij ift la j o 
(HatmlfiKig foraBl(njframfiji(j>l<a8 L r ^'^ t J5)jl®^ 
m1©1iflAJ€m6iiBu3owi ni3(/t>r»1i0>«isroo 
mdjd9»jdh<uijo ffliimcnj. QQfronruoajsijtWS 
63ROg mao gQcm fitiaolvOifliTjsjom «n© 
(■■noiltoS am rf^l eiciagjani cfu^tnaimlsjnDjo 
cvuaya^siqj} gro (nilnuafmiBOsn?. 
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“nap ir>j; rTvTgjw eaurf AAtftagMtf nalatoacmnd!' n#rm [u*>u&§iK$ 



ggn isft(T>ja!)m<srcVl6X$ staigl^muM, nroaGO^ 
®3m> f v!jsm ojli/oASjrno 
mkmosnl (ux>od§STTl nj^eangisis nJj^anJtea&ei 
eottio n^nm f^uo^'o isfeaitaui&olajtifi. QflOnO© 
smoocul, s*ej«3nnl6>^ ©3CT\i^Bari3rifUj?i<fc&jn3o 
gDcrflfLjotafjfm (ttrarn^^meHtJWiaasoGrfi Beufp^si 
[tmrilavaft. ©Odkcrulsina 857, <SW>o*\rw«rt 
mV, a»]o. s)6>ani.ruj©eH^ ■sm^ijnJAailAisa^o ’ ( 
(3i%<S3»1 t&smtaoo «96)^<aj cua 6i6m®i1fl38 t oo^ouIsj 
tsc^dfi ‘6’ rtgjfmj asonic&aifldsiJ, 

firaj^jsswgiCiSciBjo n3i^cn.j[fliii)^jr!iJOo «0hero.i9S>s 
fU»(/3§5ind [TOfli^nJCttSDUfla^ OiaCS^OfflldJt 
eci(6S)(owi 'ms1mipQ{T>Ofy s j nnml^sfl nn^fi^facijro 
nj§lss> m(g(303ies>ita»iaus s>aJdSfl»i. 

OROV)1*rai1^ milflUCMTOte (TUKTCf) 
03(30)1 mltSolaJ fT\)jflJ*fians;6>B m>of)3CQia(3KS)30S 
aioerr? fuxsu&f&TTi ajluorilcftfalajo^. 



© © • © o © © 

s«WH.au«fS bibi-m-.s^Ti dvrji^hfi^iJ agrfficrulw^ -jTL->n±o 



OO ooo# 

* 3 K 3 i 3 l 5 TT}|P cM^iICni jaTXjl.fl’; 

ggSaficmcul 



o#o 



$ 



v 



nJoHiimm 

• •tii/Wois^M '.rif!, flLDdcflumilfii •td.t.M i.n^; 



mvilfujlffti tDcnj<if)L(TO^K4ro>oo3(iu c^ssnScnl; ^jcica^^eiii 



s>&ni(3cnruGi1«jirTV ( 1 779-1 84S) soj trtJu>3(Tfc&o©jo ©ojglOfij 
s^dntnl 6i oj oomifruo(ijj<S(tJ>(WtJfl6>&i ^^<ahiTnoilat^iotoai) bho^o 
CBQ i (JyeiAfiSBgifira (HI^QSmejatKOfl rffcjsloaj 

raimni. ijodn^ctrijooej. si©^ ojej^aswilor^fmoom Mreo^euRc^dW 
niliulu) nQjfigjp RJ%g«Ji3&^3<3Qil Aj^laajaaoioajjo. 




SWl^f\fU)8i(|j sw^milwfia 




P»5K> 




cncen£l c«*3(TUnC Qjitail Gcn-eiJfrua^S) ( 1778-1850) 1809- ©3 ©suBBcn t.nJnn3i®aail^U! 

1 Ynj(tn1i.rj(iiii<W5irn(5iw1cai^B^5^^ niottsicBjfiorjg^os oj^onjnnsanu^ CTggfl&J^ss n£fB(n,inJ3Wo erajom 1 .■jjtSsrn 
miosii^tffloainoliefl^c. graonTtosniiaowl, oetarjLrujBaoD^o ®3*rriil0i(T>ja snaolwJ 2:i ngjfm imra^nJonjiraErilnji 
cnioccaosai^jorO'mleiiOSfBioenl wejo afiteaiSs^air)^,” 





I A m iitten Avypd ro. 1776-1856)* IS 1 1 «S3 

GO63F50 CT) <■ k jOEOrcy!^ ; 

L flUj &IAOJAQo‘B^)6gBgfl£y^aQ O^ff^OTfitm 
mOCD^tSH gl eJ50mlQDflffl1c0ti}jOrc> and2k£>L(^ 

o^c&:D£[irR. «nen^ ruo^cfrssBg^s cruoijraflft 
d9b<jS gngml&jj^g (TTram-jrj^o, (aeo 
^□nJ(nlB3CD>1eijQ cfoGTO^ 

g|G>5 tfKHTl^c&tiS ^(ZHfleJJgg OKimjtulO^ 
0^araitflnfl<fiG)Jo 



an^dbi^ajSta&i K^nraBuS tJ® 
cnfinJtDo c^]Sl^^^crnmle^0S geoe!> 
LCCDc&j^o^ {Mol cedes) aaojanra^ 
{*E>r33 r O.. 11. ), ajjj 

aiocoidhtioas^ainn LaJiTnl^imi^i^rea 
cr>c^>1®ej(5€>.^|S^fruot^ 1 gra a?>azio 
afl'XUSl^ rJ^lQPt' OmBlO 
\JjyhB>U&<&5 OJnJo rnpW^TT)^. 

njtflbjnril mamim. 
©g)ciTS(J (U>EftS)n|^ Gifflj 

aril, 

sae?j <T5>aac>L(^> 

cmtKnlnjj m>oa <ma^Bk&gS 
^inJ^ffiSjjcSffljcrn^ ru0fm<i> 

riilcro icrvn^9®oaS rara(ma<M oaamSysi 
stMign&asi (9jtf©20Oflafl®2rnrfli^{, 
ra?aa*cP3ay'ix>®J®s rrosiafl^mo 



(Avogadro’s Hypothesis) udqfltmcwwnifn? miDDtiJ^sfixjmofiJUii^aaas sJttnglmj 
<&§2° raratrtf eje^fflatnSlojan'!^. (aw®flcn3®3, «5ra®ar>;$'jesr[Ei0gia ■fttf’tercnnnrilm} 
Giflfajaocrti :'3Jaait/jai5Lauooq!)jsJ5 mmrainjroo (motfldkftldSftfijoj^Kn. 




ism. (UBe^al*, i^arao Rrosltmoain 



aaiflsfl, gama aaitsqaocnl^offlfysjnro 
aoasijcQ.cQneJjgg eiraj nj§l<as oeiuflrrul 
ciitorru (twigonaiaej^qffl^erEajQl. ®orru 
Graft tuaAjjBiafiig c/iemlSftfLf^mactfl 
'lilaocaeimo Otojcsjafnaaijoamaio 
aatsoa d^&i^ajnjflrojb fflatmlac^GBOtm 
fmm1eoorfflmii«aa)63)3@jognscn>i0jss 

tihS)>ji'Ka3iD>eiji0iu3 ^arvjflntpraocjEa rut :u 
micorJltmaicKni os,§;o i^_|jta>§1cei^sS 
coBfUjj. ayej<ft.6Hij®g chl^Anajlifiajam 
nnlfnatQ}) ewu^trulefltHinriS 
tUK&tujmlca. taonru 
gaj®(D>o^^ji ciTi^sJiQlanjnjiaeis ooman 

t05)rdOO>0 J3bJ,S3,ttS>tT3& (3lB5^t3S)j d oJlgTOJ 

fflj sgj ttnagiilfliimTfltmj r^fmj rajocotao, 

SiatJOS biJTJti) JJfflpi Q n^jg^oijOTTlltQ'i 

nruiaJlr^dSGsaofl tBiiploDjcm sol ifjwjOfews’jnmnOTBflffljcmj stbiiificruleitocru ftiemjasjoj^jssl 

ai&ic&itfjrag.j&s tiiaplcij tSuJmloc^ <at^a<SR9 (gr^^aiaasifi ®aaru(.njcij>1ift>ffla(n>l £>^j<!taaui)[«)6)rLj§!ij5, cats® raioi&fljo 
flSraflraS ©ijsuarajcro ftjOjAsaragj&s aj^ouiW, aag{>a<34r«o dhjsl digits ^(disfiijrm lalraflojo (m^rLOo (SBjafl 

nffli Qffla^stigiraiccaa taraugoaflA eoa<sfflW)o-iso ^ern LnjctnTtSjp i^jarifcnlwacno ftajaSasfl 






tp» 


tiaqilil t)3»a 


In I TU 1 lI>. > 


fruo^nD^ 


(TUU&riD^ 


s 


(Sulphur) 


(Sulphur) 




crulpitc&asnS 


OTile/lcrolfD^ 


Si 


(Silicon) 


(Silicon) 




i'CF%il^li71ornl 


^lenjlfOo 


St* 


(Antimony 1 


(Stibium) 




s1n3 


g^ama 


Sri 


(Tin) 


(Stannum) 





♦sjcrutacrDlRilOTcro nMaracwl^j LfiJSJil^saiJs 1 ^ aJlsns) nJlotflg 
fijdirfl^^lcflejevijs^qDsjsniOtitflsjsri. gsonnafinnaatBitl. 'rgi§<$l 
nifimTcosjeis ^onsiOTi nrojii^o ’sb’^jirnasm. 



(bjotnbJ, 








ra®m> d^s&n^i^s^J crom)® ngjfsiGHri 

^Dta^ejflmoolfl ra jotj -j. 

ij-lej r^aiS^cMH/S raraff&jaj©^ aaaJB^jfufl 

cnl^(al^l^a*Dccfi. ’®am> e^>n!0^cu>T ^)rmd) e^rai a^ftsi^ldTfajo^ft (Santos r^^cno&i^oBl 



[ iD Tl ^i c&flflcn>i) 
ra^W aikmja 

i^rtlcM-Ih 

aa&ds^ai);. ' 

KflCTJdM^^O 
^™nJ3rilryTiffe>^ | 



o 



Qmioc§Dom craral^^isma 

aJlsD0>o ghaJ^ ixtfoacEte^ ej^fdl tnQttScwfril 
(Luigi GalvannL, 1737-1798) uma eS a a} ojol^emo 

-mlcm^o cairil 

0ajSJC0IE> 63fO^ CnJCXifl {^(ufJ-riOo ©^a_KTU ^dbOg.JfGTE) g^sJCOCQ 

crflnj gr>r airnj rm^aril const lird-u^l uj>jsl < m > i rro^CM^-l *a»sns 

tarao^nno fEraeritoojj aj^gg ™<5oii^bTTi™cS)lc-£y^fi>r^5j. 

KlaiCMa^ 0 y©fl^^OOT^cn 3 G 33 p QrdualfflCttKBiOtirf ^09*106 ^sjfoieia^l (pwaul^ajS. sn^otitojejs ^sln-jlrii 
bmaoco? Gi*Jtolatf^orR<TO^ £jraGig*r>a aojcuiI, 



doig^l^jOsopjo milataf^n^o ^iccyAsnji/j aftscfM a^ojqS^lBt^lrad erngwoiralrofl 

^<o> 1 flkaiE) a roj unjenil QnJ 3 ri 3 § tftsrcra) j< 8 i ^Gre^ca! 

LnJflKJnXlCi (TliJr^BlcaSJ^nTJCaiO'^ dfc£>fcYt£C0Ftf}lGQ} ftfl&tt'l'JnLDo fijQ ffflffKBQ flTMgftj1<JJi}CDST3RtJ?5 r^C^EIn^BJEIlGfrJCnKGTn 

ejjjos i^fLiearuo dbtf&TBix^X 



ta^aoaul grd&^uflig^nj§ ^anotoasnn aoiooftioos)!^ ©0*008 . OBan^m LniOBciOq ctoqcua 

tBOfl%i1cQ? gDanlsisj rkD&jASiBg^B ai&jl<xjaj^o m\ ejjas BBOH^COT ^ojaafwmkw^ 

I/JEQOJgj m^O&lfylaoaf^ i&!^Giijiml®jori>j. oo<ik&o&{in cddd gnJdfctftfiirDo giru^wr^ 

cnlyj^Beml 



<j?3ra‘3murf*l 



iaraG(B> fT)3f1^njEne>fTT>-^}j]fi^ 
(TOS>eKl\JJ03G(,(U)3 GflWiS§ 

( 1 745- ] 827) gaeara*) crmoern * tl-rroil ajdi .- 
qaipcji6§ 

fgyDfejgHaB 

□J^rJ^S^ii.. 06TB 

jT’THjpTIcEfi crftn i(3.>flLfliajfm<m jatDa 
£tfp oj nj, j<fo i.niajD -no tannl cn 

linjatfl •lijyrnm 
GHUO^GXnD^ ■TTli ^ if J d'J 3 1 j 
a^^SZUQJ3o.’ 



ClOIX^^Q^cBb &56>rU03 





&jsiT3mrtfi>£j (SoaoojRjS py §lst£j nKrurtnyuji $>k. j^nocruoa tort 

lOi^d C (\UfUl ( H u m ph ry Bav y, I77S-)KI9), 250 -ti& fSiauiliftnj « rjo nn<tTj £J<ft>63Bud 

aj 1 s>diy ans eioj enuoftril fnl^al^db (c^fineooafl. w/hoS, gro uma^oltfflltaS 

nrilnmjgg gajscojotn'lajjejtft, jbin^ onjo^ooru^o, amwaiilcam fljyseaHto 

LefhltBfCKsyortiil dEb^sltH 1 C£io<*n63ra«gi. rmxiuxujfijs ^co^dall'H: sfmsm*TOgl(oS nDlnrr^o 
fitaruray (tnoila L/gna^emraiijOejists ftmctolfliltiKramso (ma<jqr>oraKiflni (a>>rlsrarc»i; 

&jcri|.a 1 §lfl» gnJ«o»3 [/)ldKi3aj]frn ^^ftOGl^JKioem <tcuj<iito i j«5 owqckd^ tfUCDEWn m>&83 
ojm. aloiDtti mln«&rc» finsoraKalifiAjronrilfiiS «n1<\i1sld9©j<T[} ruDcm^tidSOCm 

jvtairai) o*iJ3ei^o gnjecaot/fi^asttnj ■e>wl®jam oil@<0S)acoi1^ono^ <aiactS, 




«<u>nflrt»jn5 dhftflnrfKtj 



anacowti ggftfqtf7gfcSl£t3& Gauntl, « wmt&ahS n/DMaaoaai/ i3>ar$ nvnS>j(Q>lv>wJ aty,? 

6ngyca>l Gavajf<n/jj fU^injfyjSatSf^m^o (luamJtni^^jj^nsoai) ^njt0(7v<9>at3<D> nvosanitavnairri 




f»offi,fKj>7yJ nCoiaafuj \ 

Tsocrn 'i(j)6>(ijj \ ©s><TK3yflf) x. ^ 

^.gnsiojlslta wo iskjltftaa ajs ■'uon^nitofqj / 

J TOllflifflTCWtesjjo L*\Kii3rtn<nj®nH3KnlcnjD 
§ Ol<Ml^o, Oil'>P(Sl,x|WltY)n| 

/ 5]fm rudnijflniojlCKig got&o, oi^lGinjj 






6ainr»;i2omi<noaj' 
Gaunfl. 4g)rtir»3«nff 
<5K>B>£J0S 
{.nJWdm&ffJg dh«T3tj 
qjlsIflfKJVj? 



SQ^jOUj o.lfflTil<ftS»3(5S)^ aitfl>fTO0£»lfl>2fTn 6)610.BSlM 
fiDaflKsauaei G'DnJAi^oaldJs rulapepmio eiHljjlei^tml|^. 
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fUBJGi^o *TDf*ju> mltSaMm rulfatn(3Lt(3 ogjtm mltii'iilGeja 
C56)fuo^fi8ao(3 nfl)<m nDleioulGejo nJt&1.njai>o (nilfiiil^jcuaa 
[CHi-9^m>j. 




90>»ia» 

SUfDOn! 

otfD^O 

rntmais 

oVif3njjiir']£j 

s-LiOlryl.^l^l 
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cangias frojwj.nio’iiao^ oJlcrfloaMWiildS cai&riimjfflajeTOasJifijJjo 
tn iTTu'^^o^'-wTlt jr-^ ojg^ijd?^ ojgjfiKarOMiilAo rru^ooTJfdi 
oiaaafl. wi3-raa 6>fT)<i(jjog1(j(3C»3crj1iifl» {n^rtu Aa&Htndi 
L n£i3(i5mi;ffl3con {jtK.fi3}jwoaH fltibrii) ©jcTTfl^o courultsS i/ioooamj mjrrj«Stral 
<afiK>cnja |aOGWi !1 Gam)(fl)CfW»©STDi rojos laramo rroiloSj^lnj njra'iilssirrnrn njrol 
d9fiHmw>eJdb(4l otfrR^tfjflrtistonriio ajecmrootniP «3>^l6iTO>3 n<j)<rrnij5 c/oarn^ 
flSKwlnrt ojrilnj rareo ttfl t 9>3©<ijnjil rojss g<^(Bffi3fWnO<&^^g1aej3aoaGTii- 
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rffltson^ fiili/oitrul ijl ^ otkui , ©mK8mjlejto<n>}o a$ amcnojuil 
uw<rti(.flpB96rtJi c&jo oJlrnn3fiBi3loail©i(TTi ©go mlt/ajoausvanj) oi^o^fBacail i828-roa 8*<8acid aoamS^ 

esmonoi® a^o<fuut‘>1d& c<mctng>(3 (Friedrich Wohler, 1800-1882) (B^ralc&acmj. Aiicafiiaaacodl otioIto 
ml^l^Gwjsrfio ®fl r&jfmj ©(#. w^isfo^arrn ©to nJoodJtiiioa, (aiQ^o<denjCTnlce> eiojsmaoo® 

tnracaioeTTflcum Tuas<j{T>fl1®c$ jm&jIoj ejownlenD# Gin la^rdl A©fffrKOsr>ltTli rula aj'is ac><eolG)i3a r>hTR3srrS nneogfiOo 
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nJu&jaJlroS 

iflcpflWN 



*' ' «1aimxon>3milriuonB>" 

(Vital Force Theory Jijkotr 
djqcs 

coglftjcrnj {?a3efiOgnj,©& 
tih gtt?^ J 1s1«JKf)o. ^fimc3(tij1eil(nj<TolfncDJaj sji^ 
tAOTrilrai nn&GfjnOo ©£Ji3b3(r>6yoi¥^(afl: 

‘ ' ® nr>2 naj^jc^o c®3 otoctu gnjass m g ©c^ooDffl-jle.!^ 
jjujirarcnlfS^ona>:> nj^<fKHO££>s tnifiOOtiDal^ioenui 
OT€)m> co^oto fhl(da1<0fi)aoi r^coWi 
•Mpcm} ajotowiS fijn>oo>3t,<rir»nl(e)S>^flmj ” 



d&^ymoS ffl6i«rii<roocti>|j&f3i6awu8 A^yuilaao^ol folfSalteo^rij § 

(fisO^^nJGTTllA ®Cr>nn(,aaKiMrffofiJ f&3(TUi.nJ[,A,1<Il)<&CgC0)]0 Salfllf^iiOOJ^fl^OOSrauSiesS 
;5oslrru 03 fnaoai^fTO raacTV>i>jaj#<OTa><o^e£<a^c> tnl^floflcsojcro fnlosiaesaeS 

e(TT)J(ine)OTl(P36)6TT7i717 6)(Ogto1ifl6)fi>fiJ^. 




Gd&ouslsant E>nJc L 5Q@lccoo co^5lmi£]3cnsoc0ffll s^cnaiujl fftQfS^rsrinte ctooCT^i5>6®kj3 

{rft^dfflampoaitiS srdsjjfTTiTnQ&l^GJ fflttQj@6rc)3nrftta> fu^DfinTu^qpjlA. .^.j^sorhToT.-^ ovro<$>iCRft 

cora>1e<^ ailifeDcru™nlej^> aif^nJIaj mQflGmt&aii c^lfc^DrajtESffll. f^^raiQmiciM--j tnjnoGnsiGinjjji r^a^fyaf3<Efijrax> 
6>S£E»Qflnffi @>aicallrai5 rd&iRjilm^Q 

fiiBiTjLa>irifT>>t^d9i fe>ocSetU6JT?lda> ru^njlaj ■nrvK>s^ajnf><05oS 

cDGJ^to a j ^c^tru ^ejoJeTiilc/) (1803-1873). 
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{ffljGU^ZKXQlJo £3 &SeTU 3 n&j rdo ag)(n)1aJti)43r} 

®00TljnJ3Dc5\TJfcnS3r3C/D @rU£^)tfLy 
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©□^bniJtecfl ag>(n>1oj a^^iaoiTOo (siagoil^aari <foo<&$m€rrf\&i niftOtikiBC 
™ritoa cp*s£?dl mlu2u^lt&Q3cinjQ (^cijr^t^lcni 
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nilaSl hT>mumejng 
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vdz> OEHiulafijejj 
rfhid <if)4£JQ¥Jo (TUoTOa 
CjjtajcrptD} apjOrOu ji nl 

c^&fn3^nKtt>] acffHatJifitig. 



1B37 tinil fig) cu>^jcjq<tt 5 (iHto-i8S4) f es^orti s&keEgtiM fijjcmJriici $DGm&cn njntiKnmj ^c^msirildi 
[™$1(TyDafT>wamjnrr>^3^ owJiiliS^eijtauS. raiaAa'Smjsm'W ™>cu cmpj^ 

OTaaa^^gioeiTS. fi^trmraS, AotScniemliSv rRml^arr^JsmcD^g^ CFOo(Bty<£cip 

sfego^nl ratm^pEicff) 0on\jmx^^aes CftGtmnmi* moemmul^irro 0fitoffl&&i3oiJ 

WpT^tei^ affijenJSfteKSWsni’' 




laso-'frglfflj, OilOlliLi ijsOm^L^sjySBMD^S L tlflDWi&|iJi ™1 
cskhi^o Fieism ^ci^riuzKmo 



1*i>2 b>Jim L s^n'3, ■. -,i i j-ii.-.r-om;, ^itooumlui .-.(fj-ml Q^Asart 
gtoej P 3 %praja f&iGona ■it.k.-.^jd AgtitiTUftrilA ooaiAj^io;:, 

-agj tooml cn*oo u. :) pi] ,# m jfm motofl ngjftiJ n r^n Lj 

LftC^ObPJ^nftcw ( [H 25 -J« 99 )*i,oi!rGiBirf. mite. aa^iol, 





* rrDQftitB3ftjiTieLi5na.il nflcro njrin ailruluj uaixrSiflnfgsithjd cj^p^itiSm m^©dO^*^iTJftr!rO(/)1 ajaertf rrujiil^jiyi 

^mifo>, rjrau^cuBlrihiaj (A torn idly), aormoijftUjneafirujamlis^loB n&'&dbfflotri (Affinity Units), ‘njao&ir^mj 
(Valence) 0 > 3 S-&rolcui na.io)d 3 bt /3 gjctDlmy&il g>njc rcuscol^lfijli^Sjirroj. 



oaruil^eji^slftjJ ofl)(KJKJ*TT> jM»si^1a^ol«TO^rro©nnnrT> amarriJnaj«rnai3<Efl02rmj 
riflarjls. Bn<toofl<3ofta£t Q(,*iD(U)rft<& fma 0095)5 S)c&ia6>j6l£] (Hndrich August 
Kekute, 1 S29- 1 H96), nJooltmlaEi <ma(8jyienJ0<^a^ <TOCd*,.j| i&^cS 
‘ Arch) bald Scott Couper, 1831- 1892) Tkgycrrfloj^ onjeryootoiijiul mstaidtmi Tjorn 
rJJtigltiijtiis <n>"n cruoiBAiscn^stitDldoOot iuoaii^^, rjoejflan) no&iffloaifh&.jtm^ 

^>ot3bTiiemlra>(5nrorinL f ro v tJj!3'jif6}£iJ {$#S$kTuE0<i> ^eiSTjo 

^njniD^sjrjo^ 



185 B 



dBbaotoJbTrilm usiej “ ra stroffiJfliJjmonx'irMn ’. : /i. ■]>..:>! 
(AMm*# Unite) 6 an£;snl imuffilctf 

1 T.' jfei shflan L fUJWnS igi^asri^aiai. xt i co-jny 
GtidcnflftnB mjQ^aisitdKraroa 

ojjQ. ggfl5>- sMemo *3dCTUflrotocTi "asisaflfot&jp 
sal* " (Ttstra son i tc I nfflmsvtfi nflgrijHjrm afl 

ffiffioaemooM^ailirf {Nlanuroinic) 
"©troj* mrirfrilftcti d&cuj (Diatomic) 

aflinijB rthjd€T^j^rn 1 cn o&jjjibj 

ffunAtiUMiim «> Wjurra . laqrcfenjj} ^ai>ai tiimmomg 
■TOdx^cQi|flfT? 1 g^ ^gltf>&JDcr r>jrj lacsiscril^f Mfjdftj 
^ij^iiusnS ■'iiT.jjg mjoa®asiL$Bjn 7 >fl 3 >) 

6 IJ 05 Aarasmeria wi^sb^bs Ajfttiiej; 
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Siflu&5^ O£I03$£6)S jJlt^'iTai .i kMBBt/il nJft&fil 
\mmOi<D*QnEdSlXi<Stol®$ <UHnQfS{OM GjnJo 

fijia^Kn o£]Qja>csKiwo 
:bJ 1 ^j, (BfttfCiP wotm^ fiikra>^ 

•s^nrs (esii^joosn? tfn^gfiSQod gnanfl^ijpg 
sriifrubo (3aK>iiflbt^ gnJ 

(sasaLOl^u (U)^B6aol^(riS. gra gjrmjo 
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(al^rusnio 4ooawuo^«e(i3>6!3R^b)B oxmes 
tfO')O rk £JS<T> 

G>smn^oru1ai gnJO^EJCQ^gg 
a\)o^(^«jRS^ss ^sai ssft] 



..; c r. 

i *Vv srv — — v, J «* 

| re sb (Chlorobenzene) c s 



mc_ 



Mcu-ts^oesno 

S*auc^cn/kiJ 

(Dichlorobcn/ene'k 



1065 gra t^uScoo fl®tftesrcn ajal^ral^eifflcr^ urcicus 
0<0*&&i6)£J, EBfltftiBiflOjrfl-aJ 63*01 
rfli^rri , &(aj rjixrii ai§c?M?1<i33 ajg«iaicS 
Qjcjft5Sflj>e)nrn E&slcfi6>^m3 fr£<^o (WW^arto n^nJmfljimlraS 
i&iGTt^Gftf ^gSUBUft d3b]§ll2J^^TT> COTCDCqTO^l £ljgg 
tfr0rt}£TU6Tl3 ©®J aJlOIS)] 

ffl&& gotaS oraar ^o&am trua£W^1*jj. ®&Tja3crok>fi^ aii^c®<&)aJOTrafi 

ei^gg mwsQnfio ttir^ffl^5}«xofltoafi< axxvilaiijaflf^Ealeq 

fir®Dail^<TF> toyAfov&nj&aj&otoiQim&Sv 30«S raroQfioaiw> cru^u^iMCBm 

agj atat^ddnoBgias ^jsmo^jo crom^nj^smo G>jd<^tityRT)i, 







*jr>rtnfSir>l^s>'TC' nijti^s GxiMi (J&cobus HenricuS v9n s lEofl *. 1852-191 1 }, 

*>p* s>ei swcictd (JA LeBeJ, 1847-1930) r^yrnlaitS ttfiawsmte* m^o^imnem^s tnrairoa *oism® 
A^ane^cnin ftfluadhGjaiQ j^icgoaa datacBenJonrterg thtotseniEJSadfr mrniHTKa™gi r»ilcnacn 

(■!J>&J(T5roil^ jfbjSWtfTJ -jilTsl ifflO 'XJ K5> ELI CD^TO'sl CUjj □ iD L,R5>1 cO 1 * Clfl ^ ^ f^¥lfi)EIW45J#itl n^ClTPflDMrin 4TUoe3QJfT> J 

61®^ ygflO^GTTiaUfniriJlACa)JfiS TS%^KTOX»Jd mlS^CTTP 

flnraaimVpfl cnonrv-6ninra>CT?6gBas^iQ a-ik-ral ^ ■= »>7>.x ^ j ^ 3 rm „■; rrranitfl ^aiTOGnnfi, . 








00 1» t33CTumj^i!J)<u^ 'TfiJSTrasjo @gg waiiO^rft&jdb ra^floilreiinninswro 
gj0S fljBi£j!U3 ^)<j«jri@iOS ^looaoJAWjjarruoaiBifeaenajcaaL™ 0 aij^an^OTSoi-m nJieitfiOKJtjnrt) 
‘ralu&u ettigjcmiaejcanimjo’ f Stereo Isomemui) fi®cm LraJdTfeOfnifiKWn fifloofjlAralifleMfliS @o^> 
-iil[ i (tJ) , li0.(DSm68Uu3«9® (T030u1^ 

ifl 4 fl-n(S ; eii<n>Vi30nGil<S (Louis Pasteur) fDaan>BO^a| diluiiofflatia} njorneuot^ (Osrcrotjda, 
^ererj'roil oavctaulCDso fwatsa^emldDo sadgrtogTocig njaiei^oi o«n? 
ttn<atara)1eit sgoiTnacianonrn trflcrt<aflfl^j raKitjgnOa, < 0*11210 ni:«lai 
aatao ^ tral,Ltro ia™jileii^& eiajol® uJOJ^m 

(TymjffcT) 1 aoi(&fi>nJSi(isiiri)ot!3>sj(iJHJ>^. foniiji™ eiMQtcrfluirtJflnoil 

££j<£ 6 > ■^ fflrQ»siiftriMn r {.fiitmei^to^rusmo ojraiKffisVl®) (Piane- 
plDri7edi LO_uflb jo&o mranjcroleiiSis (ft J s<m^n-O | U0fT>cn^ni 
rcromessooraormio tiflm^o 

tmaflJKJ} dilnj©1nj> raluo'KilGGi.esi aa^ornsnomfl astb^. 
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■TO'Ti ^i3rur3sifnC|M 
n Ui ntilslafift ;(Tr>rU T! JoTTi 2^E I 

mj3<TFflu>^o @> :'u>lbj-rn 

mj-iDtjLi1m1.^m:'l^i 



Olg h i n P 1 cbil.l A a J T." TT i £ 

ntiM C^&t 

rr_P Ei.1'3 iBIKinlo^ 

^ VXiftynm rfj H OS □ ID CF;yiJ 

eiritew 'T\: v v-iiJsWjjm:rpiio. 
ail aro u iSjelitLh raoH o j-a 
“ rpjl <!} GJ s TK :j £1 0 T ' ITFT^. -Uil 
0JC^lGlfn e£h sm d}0 0 1 } a , 

nr? aidfrT -j nsl jj ca al □ tfjrm 
n-jirmlcTc?.- ci»$uH|^imlqcHDEnf 
rTst 0 1 dbfld lT|.-^| sj rm f» Bhlr-Ol 
rgfWGSMj njjcflDl® a^euton 



aj©«3i3ichfni(moo njtj <xijsbI(d mj£i(&i6s&g]^a caeisreoraisnj^j. mlfofU^^acruc^o^ ogjotaiauti^sg 

flrfte1<aiM6rn{TW©>(ai«i»gjas j.rJd.oiotnfflijsrrt goes? fn^OJiiaoaciloajffl^. 

«mj3tuilq>iXProl<si1^^o ©riJ3§omi^(ijrafl<JC^CE93o nj®£jj<&iu6 HjeKnrimSkfl «floti>ao)i2i3iso1cai0ffl8 (aia(tn1aK$Kj*jtn} nurul 
®U0nu m1no(TJRjiM>s <s>isto^nnoioto;l Lr&ornj;mffi€!a><3 am i^lejcj.flsi^.xpjeTBotQll, GftDCTw)^ sm^OHl(T)]i} 

(Robert Bunsen, J81M899) wjrrCitrvDru <soos»siik 3£ Altta^paCjo (Gusiav Robert kirchholt, 1874- 
1887) l8^9-ra3 nj^ctflGitniooj rajoto fnejdhl. gDfiBBacn tajtjlrLjlrafi^om ag GjA^eafilflnrjWjnuSl rt j;o 

(W&jallSjfTtt Lru^p^fmcft m1@1<^feTnnjlcEa}( myoajlajomiap^l^aTj'] njjocmn>]ajcD]cTD ini&tO 

tmnnSltom m^c^criScfu aftfij tinjdarfqfldjj (araarilmj 



X. (nm) 40Q 

Wl^ajril 
mlMpetfrfl 



500 



600 



700 



iil&J tfflfrOfptilrti gitOTL^Bim OmaOTll 

(Atomic Emission Spectra), raaaa 

anjooiDfl «KuarjjSKi non HL^-affleaMTt iftfldfl *0<m 

^St^a jjUtifrili&ftjtBi 



tfiljyjjig r^raiiminajbTno iwn 
mojl iH^Lflstiarj©^ iSbwrarwnj 
mtffflo&fasi fncofliy}, mjloiftoo 
(Caesium -oiocjM &3rftKHflrc3 
‘rrolfTaatoo 1 ng)'Tra<aa 'm§&om 
mleiAta 1 n^emoemdk^o) an^^oil 

TS6HO~&rOCTt5 qabfijen3OT3>l 
rnurf. Iasi— asfl o^srulruulciii 
(Rtibidiumj ayo ^^ersfui^l 
grmi>i^^a^(Si:aa6m1r^l^ ai^ajfrn 

IHS€1 'j3!t>rtR C£0£lJ^r^| 






aJi(3jl<l»nJ 1 j®)las .^r^i-iJls1(9Si«)nj:§0(iJ>a6>s. nnaoi connatei aBAfimlniffiaaov 

iiltu «uow«bu& cruaaam ^ txvim mai; agoirojo trua^fn a3orbL^(iirS®®>nri 

rmi^ra3aaeil<5ejDfLOfiai3jaij.o LaJAsaoai? troaaj^o »jj Qi&BiB>jaTKifCB>0 {rfl n^rmj. Gxiu^oulfeul 
T3tfrC (HHnsgoffll^j @a®o (roasiimiil^j nflnieorac# ^sldna^BfviDud, 

(3HMT>j(d9»au»0fDi olfiritolrffS ^QitAdaUffly (TOS^ drflnjt&Baad ^nm mjJiilwtoo™!. 




1869- wdacriltailGM?! 

<sej3fl»flJ (Sfflta)n;o (|g3 

1 135 1 OtA^roSlejei 

mjlffllcsl <jDcuoccno 
njl^ ama&amj 
CSej^rkDjo <1 834-1907) 
n$fo')jbrris atjanruawoo 1 * 
gjcrilf^n^fim ctrtrtutnaal 
feigQfl <aa^ cnlffl1«(Mdfimo 
'11 & A® JCTB 0® 1 : 



CtOJ'A 




BieiAwrw)<B njrooi 
®j6>s .wfigamlte) bq© 

fflfTTDlloS 0J , ©Si(66>lWCKiji, 
raroii® _?«s Q'DfiJiltabOJ^Q 
monrurtjam^aocQ' <rojao 
aissragloJ, L^a^fojcr 
(tnaaciv 6if&2 t*t,t®on>l 

SflHTU>o ©Olgl6)f|JS;flrT>HJl 
<6s0«T>3fT)0rU|o" 




MokuMeisfflf 

O0l«n omKmjaifiKb Aftsrefcraiacgsoojrcn ajetqfcsauiAfieaOTl, ®raaj<S nruj3nr)«B</S a^l^SjAeopjmjerBoarfl 




gD' T ) a i^j^ldjyiQj dxh , 

egfriloS 

mirocnsBBglaej<fl3 nimDjaoj 
®3txfl®1<aa;nm ajejAflmg.jffls 
sroaflA mkxtd {n>jeoai6B»yJ 
^ettosmtQjaosilralceo^iBfm 
^ojnjflil <oaa rosa^of * 







Ti= &0 


Zr— 90 


7=160 






V=S1 


Kb- 94 


T* = 1M 






Ct = 52 


Ho— 16 


W = 166 






Mn = 55 


Rh — 104,4 


Pt — 197,4 






Fe —56 


Rq — 104.4 


Ir— 196 




Kl- 


Co— 59 


Pd= 106,6 


Oe — 190 


H=»l 


Cu — 63.4 


Ag— 106 

cB — 112 


Hg =200 


Be — Q.4 


Mf«24 
A) - 27 .4 


Zn — 65,2 


Ad -1977 


B = It 


7— 6H 


Ol — 116 


C= 12 


Si— 26 


?— 70 


Bo — 116 


Bi — 2107 


N = 14 


F- 31 


As = 75 


Sb— 122 


0=16 


S — 32 


Se = 79,4 


Te=l267 




F=19 


€1—36.6 


Br = SU 


J — 127 


Tl— 204 


Ij= 1 Na=23 


K— 39 


Kb— 61,4 


Cl — 133 


Ct =40 


Sr — 67,6 


Be - 137 


Pb — 207 




T — 45 


Ce -92 








?Er — Sfi 


Lb— 94 








?Yt-60 


Dl — 95 








71b— 75,6 


Th — 1187 







.vi'll.n^VWIS^: 

n|)«$)3-<Biacjjizi'l{n1a»'> 
rm?)r.<jjalcft> aoao : n^<e>urKiOa ft« 
afilOanfe ‘rrtonJtTvlnDli* (.istooflgV : 5.9; *.penjrat 
L aru«mo*>>a ; ru^^ru; 

jiaul LiumlLrJOJcSflnml^awws)^, aJiSJnJwjrann 
nMumuraflOd mlognflow fiilnejslojliestitm^; 
^mjlaulajo OT^raJ^eJtol&i^o croaoioiomu niccol 
^0d£6>«<ru<U'1b'wi^ QQOutNjLOio Ka.o,: 
p*rol*jGtym><!nle^6»S EaX. .-uj^m 
(maxinialejjqa ej(U6rn«3nufl mjj^islr&stjna rfb'fl 
T^cmrcfi: sHnanttcou>c8^6inviufhTi {B^milaiilajo 
I9i&<34i0©eflci3'lej$o pj^ld»3tn3rijjfm[rD. 



AOnji'l 

iflaeJftoo 03 bcq.m 1«>, raoao - eo.o 
oennoo; ' wSstiitnikdl^ unoculflf 5.94; l«Joi 
wnofen. 30 ' ©eiwartM&ffO: ihStflO® nnotiimlEj 
03)1(54 bTUO'flinj’Ua altfiaOOTEDctf): r>j303f iD^a:jT)fl 
l.aJoilLrJ^OTOlcfKKJflMtlj^L flVVWQfal}»Ciaifl 
,_ H i(ii' 4 aKr>mj)lgpfnro< 5 i; maimjlaulej^o 
eiliwleiia cruoajtmffta fU'iin<)W;Tn:Tn 
<B 0 (iwviiL( 5 »o Gu.O,: 

rx^rihglrai ej'tajl^Qjnnmtejjfits (jnX , r^mn «JW 6 i 
ejTMTHMUtri mi^slrfwooi 
cttkeS j «&^CLiuiOd£«swruaol(il rai^mjlaiilejjo 
ar$f»<rtsif iloa;li=-jvj Picofl.&st^m'jnji rmo) . 



c/JoeiTotto, sdoomlaso 
oruAoriftnijtaiio ^irnl ajei 
aa'tSctmsejaffnrf 

tShSTfej, riJs\a^nj§l®iirnlff)^ 
asal€iijo, fTOogtirio aaoiooi 
£ftoro?1 m»cm1®d (ruromOTM/a 
tS^n^jisj[«K',o)^ ownicQi^s 
'^otsgoolA oooo, ®onrwn>jBo 
Ottijnufl rajjmnilai ^OLsjVes)] 
db^o ff)aictf®}lo^nrn|. 








(ebodCTiismldJj- (giat&>a(35ru6m1(0> acnjontcraKftoaJifli 

Q|p$)S3rwjg - <3cnj(II>L(13tQ ( Physical 

Chemistry \ rjetfljttpofnjfmao nf)jposn^l«sS cuheiOtroo 
^WrvfltSw^cwjsnBOOTT t/)ro1<9>ram)<g\fTO>o (Chemi- 
cal Kinetics). waaJcrnffltSho (Thermodynamics) 
6)6>fUf3^cy>iXKTvi{tni.n5io (Electrochemistry) ryDorflai 
ajar*; (^cumd ajomop Gasueji&t/d. 



1850 (Ludwig Wilhefniy, 1 N 1 2-1 Kfv( i (^milni^i&.g^s TVOm>1u)^(tnsjtlOS rjei»| 

TOGO (Cane Sugar) cosmos &)«»<ncrtj)i30Oto (Hydrolysis) rdomQ/lau^t&aocaajiditfDjttsotBfl. eiormrolTOtopj nisHurruo^ 
rajais mo3(.03w fflwtfkflrjaw ttnTtnocuil ' snjsltsswaa aooo§r*iaa‘ (Optical Rotation) -13) on oruieacuraroiilfiia ru,\tmlmi3m 
ctiQern fsraar^woo L^ ^^^^nio^SjCtwrilcQJtdS. ®a nrucciJ TSfit'tP oJluar^nceital (S»]cto irnltnoasl cnerrjltai^lm; aji^rT^crjotcil 



Z’ n^nTxm niffunirrunoqciijeJS tmtujrawflQ^o 'dT’ ^)OT) orvofoi rusmimxia 

ajsjeis (Odwso ‘di- -go <tj»i«)«mo>Vo2 imoi CTnm1ei;Qa sruonuo OTGa's^rKfflirrn au^LOHin^tHmlegas rjj^^jiaa 

ifieiDOfflrm TJl(3S0rutiffl1 froiBijgnnl^jj. 



T^'roaenl. 'Tiraoco mjffloif!iitnj(oi6>fm. %j) Oijsniilwi. rulpi^o 

crt)ffn5 (A W Williamson, 1824-1904) ^ortlajo^an <o>ct>ttrra>l 
ej(S9 a®} m1i5l<ft(MeTTto ms^roijAoaijsrrdooffl'l: oamji/u 

oi(3(niijimo (rilyajlflriaafw nnla^laS ■dIodjo 

ansir^jnrjwTMis m^n»s1a6)j«a>*n^o gaifym>fiBOo3 fflwoa) 
tfflflMSjkO® (!irai3ltfh3a<flh65B6>g anjdJtTT); 

a*D6m1ial^^c&(Ei)3gismfB>l<?j3. roraou mEOilaij sisjojdjtoibw snam) 
araj cnjn^ieilfmatiJmjricoilcejarfwaTOJio. gHmaartajamj “tuarru 
(ajajdraitnmo ui(tj)l<a.aia6nT“ (Dynamic Hquilibnum ) 

raiBiyotDJtOTJilfifl . 



-dZ/dT=kZ 



©toflraS ■)(’ ogjmxtfi aa>^ (roritoow> (cons tart) aoern. r^^manjiiro (MtnjLnjrutantPtnm 

(MoroTnolecular Reaction) (tnjnlar^ mlokojfi (rale) ext) i^jl (TO itrcxn51 ajnDi sdti Tucnaiiai^Q- 



l874-®3 cnaejloaio (Gallium) rfhorte^lsl^anjg 
eimnafU)UEJci£nc;ls>a^ asm! 

tntOfiVaTTirn? siflJigilbitJitnj. 



flfi^dlnrri tap} iL]CUA6SQu3 actr,; nJtslajfiio^ 
siifljaifjjo rani'usvDj^cio sioifiiaDGeifiSnDlGjnjj 
LnJOJnjmt,UBai ^«ofijao<3(tJitntfio)l(!ja 
u30laaja£<fls>i(e><o)}o s>jjcd>(m}. gortril 
eyas ^ar^nrjrmtftltfio^ rai^mtSnjraxr) 
aj§1(9i (Periodic table of Elements) 
ng ) OnJ;07lB^ l ’Qjl fiTOo(n1(9>®l<0aa^S}dJitD^a 
(0ra<5ilej)«s fl3»^3<a^smlea!.a<n)«5)(,of!i>(> 
m^rurmfKtrJlanaota straj jtorfcjtNtjraihsek^ 
(s»rL)aapo)1id5)6)rijs^Ed>aQ)^o 



“rnjjiQ', atnsiaS' iwjsnS afcjraiinrioijimao ramjOHfltnmj 

(ffyiMfittV.. rxj)no$ mjoiasinrss ftmifli^Tinroiwlroj^oaTlmjtm ajoji 
U03&i.a.sfp»3«rri ^enTj) ^inTfriltuamo fflaicgH<m<aSi'. 

t/nofliSi itKrunnifTOo 






1877 nr>riMjm*2i0S ngtigpciMM) rmslmiDCwaWfaol au i^ OaOO^ 

1 Van't Hoft') (B3(Tv(.AJL(S»lTO'«>Ofi 1 fliroam Ata email mja® rtf < First OnJen Taenaao ua.afi3iP)1&i^ssnj' (Second Order) 
.ig)crhlOT>^fn rm-raoi ni>l 

<TViJ3Ctt| (3»r»1(T>l«j)finu (Svante Arrhenius. 1 859- 1 927} «£ ffieaoGjm i/iJcritanEtnfl^: 

ll 6j<aj ®ltuo1f®<»jHi)lsie] [tf>fm3L{tnonw»ej§a)fi3Bg4o ( molecular colli- 
sion} (iXDfldswmoamfl^f. ©om^.xjm(3fmmmfliro>} 

mliSiTMinai gradeio miiaararoiBO -saj/TTmi ma^Anaa (aacruLai 
oj<8<rooi>rmtii1rail j j ap ; .** 



|>f-B Qj|_nJfl3 *3^000^3 TJtft&saS ; L&^i<m QCT VLrs.lO K&EKn 
iuftfnajiLil 

Qi-l rt^TTOra^ mrarittisjsis i^(&^nao(Dfl g>jsidj* 

oxaqA^iTDj. -^sp^j fiiltEtraranasu) (Cumly ilc 

Foitee) ftncTMi_rar>^bg^s>5 fradrtaftjmifldfrS’ltoS QOQQgtinreiMjai) 
flnasrtf ^imlcnj aflcj^^rulajl^mi^, 



gy) <wi$tJB<jii6&n3i36)5 rmftsTmiMmtmroltijS rDon\>(/um6fflFJ)rriOTijg]6>s (T>1o<fls>l6>tn<flss;f>laj rdoTt&Sij'nrn “ffimjccounnoj 

raflaW (Chemical Kinetics) (.nJcuam uoawjdfcglaeiofmatBfl aodjaj^jsteoatf, ©a<n^rYjm<&®im 

■Tjtsm t/.i (ijRsImioatnnJtoma'n'l rajpeunoorNttOsn} mSffla]OTi®©Hrfl oijjiswaodjil aKTx^ejCtafitOfijsaaJ gjrtri crufinaos 

«95SEi3CO)"if3TO>1^nT)l. 



1894. ail($4«nO» aatJpjJ(U3(B&(u5 (Wilhelm Ostwaid. IH53- 1*732> gffllQtiijahSifiSBuSfWjo firomjsrafTUJ LnJfflVtea 
(Tu6!Biuil<tWj;o O5(3>l<ftaj^fflona)l ^jj fiu' «> r^j s ] rtMfl rj]w>1<Q> mlLfori^foemo a©] fflom)L^(^<^mfWttO(o3 nJtji©3 

s^tflo^fiD OTialeftiOiBdheTiingjasta'jo g(o3^|fm^arj3jesK£j)jo gi>ri}8J3moru.COTl(al mo^c&^«naa(36)3«Bn rnlotaei 

rutdaiiyicOGt^an ^adanri^sgpGro (ruom^aDfuam^gg \n,.Kurik3ioj 

ttcnadsi'fxmin ^nj. eMolsomo ennaa^mo (roo^.j^ mttBQQOVjo ©Dmjt^mtSemwmfmmlaeiJdasi mrafl<a©]^aa>o«rn 
gnsifti/vi®^ 0 mA o ajcgfjnrx iji 

mtshah ea©] ©©jejal rajas msjnil&H^MrnofnjQ njt^nilsjssima] hi©] CoJi^j ^ewtftBilEjjo ijn^rmoffl 

i«s©)(a6>]d9i(i»asi6n>ono]o (nay^afl fnl£ai(tms>]gg asm 

rO^o^Draijaia^ nflivjonnenalnilajo. gjfid nif^raaaviaffiolratmjo fruaojtlK) 

mernmlei ; as mi g)33ifl<al<as>] a. ngjmioraS gj<oj ^IrUKseru^ruj gi&oTKwdiscjov g^osex^ 

Tfl)gi]i£|Ba<i)]o. raroa^j? sio] SnjfLjOlrtd r^^ttnl^'plOTrmcj&fAio rarannjaaorfl 
ms>(p©; r^g)¥]fljiamoocoi5](fls)3(3, tg»<i«jW]o c^lrJosmoiSnjS gnjttojamheew 



ggflj^anjoaeti (d&fmraasrrt «0i g(Bik>( r njn>.*aJ]o. fjrjn^ mlsaos]»5 
r-^^ararilsH^ acumo <&>}§] <m] oJ«<e*i, RWaraS mnaa^ fflspfljtsilm] 

r>fl(iuj(o)ae<*ji]frrii©1^. 




1*42 HiflSmnd 

cjico)^ (1814-1887) cLKir^ jlcflS (jaeuej'-iiilo&j 

©t1atl(ftig1{?E» AOsmjrm (ai&u&jQiKDtefflio oiamjmn 
^EisaimiCGfflaj&iccftei dasJJsmo^sjnm aslrul* 
@^6)S <S)€}o i^oi^mloesimle;} 

gg<3)3s>GrrnTn mlfij^^lteGj^ffl^ereocal 1 , 1300 ) 
siivjilttajojai cnloTei^forojrm odananflaS 
aanoJl soAmnemS rsrasOTratoanMnfi jj&iaflcnj 
<3)3©ffnoa. gortJilra®fnlTT>^o (s©(D>!i sjDfSjraamsmD®; 
«j»(T>^iS3CT)o cnscnBil: *J2 s i§I? ,-e>-j ejo ru orurrall rt» 
.fttftojan 3i’taj1ca>urc) [ s« walaajwnjo nrilainfloj 
®iB)j;{n>ffl)t(T)aan)l ^ 0 ^ grocSsio QnJccD)3uft^o®S 

auMMaBftraa sore*m>) 
csnfl 61113^1 rQ L 3fi^imffli3i(TTi tsecgonc] oramjaa 
crflajj. ^ca>3sni ‘f>"y$s? TOD®<0AJ6mmtoaf 
igKRloa^aa 

OiC<U)0(/3nj5 <^om>1®tru (Rudolf Clausius, 
1822-18X8) rtilnritaaaejGS^ gidS crtaa®^ 
4fraflaj3 itji®i n il s& f 0ajconnj, 



1845 a®^ yaanjdato (nmaafl rarafaflocfl aiS'iJ 

afim sn^CDilorrC Q:iUivca>3| 

(Jjmes Prescotf Joule. IS EH- 1881) fTil®'l(0fld : l*3airfa.aJi]srK3(Dfl. goioVt 
EJ]sis sJi3oKU^o rQDL'™^^.ot3saJjo rLianrurtiraajiWiSjfiaiagofflfimnrn 

OJC(U)3(|3fkC ^3T\ilCQ)CT\5( 1B22-188&) tafis-fijJ 0I)3nJ(SXffi1ifii3Sl 
frupocotPisflei^as (,ciJ(1k3(md flaoojaniAGXUf rulaj^^1d36^cn)®flm3ii»l 
"rkg)n3a^o^jr nfjrm njrao ^CQ^tnlaaj'tibCD'jo ^aa^^oasinn 
flJXMK»1(33 ®snsj (TO^iAwrdleu [rflnumsaiRt/D 




stnfsa! nsnjwij 
rfb^dwtuoaocDil 

©^ **# ®s 

&D) ifli TMQCm 

ff-gp... ©Moatra 
q^sMtoara^iT 




t cei3i&iroiiij)loo^ t>2i0ftJinio jg^ECfo fniDlaaacnr?, 

2 . flfflj (System) (tsiolftei ‘ flg)n3®[S0aj1' { (AaOfixiltijiQaimiD 

®t^as n^<ft,<ajo)t96> a^)«rL|QT]o gjj^fTw>1m1oap1aa<a)lffl1ifl6>afTi^QS (.njru 
fimanens jenBa^l afbfloj <&. 

3nooJtii®>1d5bf3Rjvl®ej a^cmao mloao rdldrDlsMnfl cn1ejajl®$ njcmttfi. 
aiga® (maipnm ?giaojcolei(i»lrai nJBatSoiosgBijB t^&jbskti (.nKUtiraml 

■so jmi| ^{rottf? 'Oomail< 2 ajra>jiOriK)l?a rui)</3§<3 tsaisniTi^ 

(Walther Nernst, 1864-1941} 1 905 - «osis a^onrrao 

mlcroao §D^nj<fl*;ic&© tti^nil colce®^ 00*3 enssaul 

nJflo4S«nD6rog^©s e'Dnril.aniamam ^fiffSwwtmsBRCji. wacu CrSiruej 
-lI j sa^^cjjraiass^iflsji ttoniooi mi^3ssrLj53™ ifeixmao. 







273.15"C <- 



0‘C <r 



©ttojcn irnl<&rrnmltf ej jdaskdoo ojomesso^ 

<m®3floi<offl'jcafl (tronJorruKOLOu) aaajemlmjo mjMJiLainaooa) ajom> 
gsgiood nris^^jbna'OCQilfiijfrn^ 

1B40. omtiawtiiaa s»(*nft3o1 s»™r>T$ (Gemmiti Henri Hess. 1802- 
1850) g>6SBGHT> 

lK smi rmmi 1 e t g^ajfmo mj^sl^fi^sjrnicoflfnj aijmjafflfl 

^smltsi^4j§OTi§l^i]e)5 ^srm^rLiD^aejjo. mtj m<rui^ru<Mi®cn<^lrt 
ffinJ0<^pj3i^gg ^OnJCfiDlTto fTLiTlIefflO^n^l^Ci" 

“frodta it uoMflfflm afinrp igg Gift], ry^tooa>o a$rm folcjj^lGjosnl ft<sn^ 

■ropoi^niio csEaufll ’^^rLfctnmi^ 

^ Lau of Constant Simumti^n of Heal) r^^l^dSjfo'lydS. 




^(TLumOT>S^^ *aie™£7ffinm fruiroa 
ms^cm LoJOJicrawn 
i:p(Zj3«53^ tira0Ud£G%ilcn uo^tr>1 

eisltfia^mdi d9pa^eruenSauc,™;.i 
Aaomoxija iwejnipsfflTOHTD j %\ jic \ 
EU&J^m QDtTV 
iPrLiQ^na-rAj^eJl^fiiiMrj^ isnueftrm 
:TObnd ctffiaii^j^fa’)mic£»6ing7g7' r i i i} 
gJOXUfT^SOC^l rT^&sBlflBI 
r5Dfnj6>r\j05Q3 

*7 



<7^ 






1B?8 eifcj (93cru LfiJCAl^'^os ffluaocoj <ruj.>jl£p 
<fl5>orrHXO>l f 3FK5 a ral ri«> 'U?! a eii r^aJsJl (Yale) 
bj j@g GKirt4i^ nil^3(3f\j0 i/ilsnirrij (Jos i ah 
Willard Gibbs. I >0<3- 1 <>03 ) ‘<Wfru OrjognBrat \flj8' 
[Chemical Potential) og)fro nj^oaaita cnjonroogj 
111 ^( 80 ^ sn^erKJCDi). ''ewnin^^tai QnjQ&ib'**^' [Electric Poten- 
tial) etlrn auaaaxaoartojcmj g)<sn. gcutSfro ©sarafan 
OnJO ^nSrfti^PllnjJfnlim.jo Rno^cm <n«njr3y<a> sinJOSnfir&^&flosEidMw 
emaipp aorwo^ml croraijaiiJOBej, caooTJ(nJ 

njfiojitncno ms^tinuoud, ©coHjfrn oamje>oJost*rftj^ejT<oi colon jo 
(0»&m (&3tTo«-vJo§fi3(iaj^efloej(a^ “tn^” fsraiton# (.rJcuoaaffljGrBO 

njj^rrrt (3i3U§nno nvlriiiontnli^. 



“Qnonnfl mfldMto” (Phase Rule) n$<ro unjctSW viSAsmg^ n$sjj|o (C). «eii (phase) bWiBjsts ngjqfto (p.snflo. (jiortuie, 
6fii0f*irYjonj'nir. rt^mfle^gfocp^sisafitiipjeis ). o^pmflfutna mireni/itnflninijsjs rcfltifke GnfiMpammral snKnDOiysjfimnjcm skbj 
( luervoxai^o i/ilsniSmj taj^<&ial<fisg<AaP3firw3)!l. Tiyorjicrawsimtl ci^mlrowno ato^osnaaa Aufloc^rro osaJoflEM, ijtSrjo nnjyrrnlni 

<n$«s ig)bgp “F"»iftnfl dtsmjwa^ftroafan&Tfaa rawotfi noa&wdskoon^fm oloilailmS nflupyovand *sJJojo. 

F=C+2-P 

«D(nSLsl'o»fae>o«(i>otoj Eijcutailcn e«U3(/3snrC*3fii (Ludwig Boltzmann. 1844-1906) mjaoeu^A moditn 
itnldSs (Statistical Thermo dynamics) easuenafl^ injacditaftMa -ligj njocosansjo rt>sami>iA(n>i(resKQ>1 oarruaj 

saaou nrcajlcoo^ ®)t&.big ^ruc/icdfldesrmofimfTUjaiOfn! aragiaty'fi>&}&Das1 srnrtuia^sjrtJiDSlejriMsatT^ cuonji/ituil 
ddbfflinro (tnniiattmiaiejfliiQilftiiS fiilt^iaa^g^EDf^mii raiaegnmirailsit^ l uocbd. 



4 








rBHKo? o0GijnflCTJtiEO0srTHm (^faol 

b)fua5)j(sm[} eiKnooi nJOi/st 

iSj^jfeOUTOF^ TflfTtSjo cQ^OiJ £){j^riJ 

otK^^mVrojo n®s jfliiinj<sa>?cfl6>jo- c&snglsrora) j flflmn ) as 
OICQlja ^fiVJGrtJUSt&J ©OKtCnn§J06T18E&j^, AJ0ljmf3KI)1ffl£J CEfoE&l 
ay^jraimja flaiaroj'aitfmnroj nfljonfi £a^jld&s>oa. 



/ \ roOGJ)dMBG#J6>S Ulftildb mjTraU30E)fl3ra£/lS 

r — if QfldWMS>jQ CRJQs>6U^ie^0aJ^^ aJktiflftJ 

scScroosrri ■Tur^^jln^ rtjau&ttm:™ 

»TO3Stei o®o<riSij^©^fifa ^^(ritofrvgga ] 831- 

1 879) ramaaiscrii-Mcnjo 

aJeiaiD flTCiQAOft^flBD ffllftftlrfbtd (Method* 

of Probability) ^n)lr*i A ojcHEkfoc^lsiej flnazia^<& 
3J$s ^□^mS6>c^i^-(»rii3u&scTum^ aitanapemn (Maxwell- 

Boltzmann Distribution) mtuft ^cwr^(TO> l 

a&enatfical crilei^o a^OrJtiritojej cma^cnlei^&s 
H -"^V fMflMWnallmmjtnMjBflj nsbjsjfm^ossia ansru^ 



laoc^c 



M™** 



LnlUCW^hji 



! rul®iai> 
rawc^Q 



‘TH^OJ.fii'l tXKJffiQm EOilEJ^O UDOtriJcflftCnJiqnnD 
□ran 1 mlOTmjlfiKn rarao wtoialcftfl 2 A u jdin^ 3^1 mi 3 - 
" bJ^ n ira^ i io>1aflfl<jg 



1ft77 <gGruPc^sm3ra3na iru^oeu^W njjj£jcu^o L^Hj&rrSanjziaaja rrocaaip^a v rijiTL>1f3J0lt^ailifl&^ 4 fli 

^STlSOO^l 



S= K b InW, 



h S* nfjonpflfi 'a^fiSeLS^I^osm. ' K b ' qt&j miotosbftQa, h W’ n0)a m<sff 
( disorder J oa^as Mufflasjo, ‘ rvgynflatsoqjl"' i^0njor>(^1^a3^^o tftiOo€Uj^a» ao L <03 (Statistical Quantity) 

ajiaflJejijgg pumjeaoern AaJQ^jflmirik tftrap^aldfr reiser* 

frnja^mi <^3^£Mraisrr5 nroooQj^lij0& ^mlnrxtfsS 

eeruoud^cruflofiK^ mlauan^q r^oj^aei fflogftod 



mjnciu(Tjkj£j ^^JOcru^JO mxftnidb 
ejopaoei (University of Uppasak) 
<d1gs 8 (mih0^so4 njomo nnsrMiital 
<htfm cnjisii^ ^tflntocru (Svante 
Anebenins) „ 1 880- anj&dQ 
rr™M &i3aacitflA&lajflsoo)jSS 
©ont^ctn Lni laianoorannisoicfl jj cddl 
njl^fTt^. ^GJdSbCSSOOO&ifl^CJ^ n^OT3 
QlmfflftJSJOTI ili&l mhroj«£<OTtiSG(jfl 



(gfto^fflGmfflnnM eiojf.TT^m^), ruasksG^niiatfS, 

eaicnnilQlcmo acnwplaqo cgi&e^afimjAjpstfl 
ratojernj- fioa®cirflQaifl^j*s ^snri^rijMtjai 

™<ecs»o^ rnjLfe^^rfl, 



nj&aai 
ram 0:13 r\no njn"i]i] 
m>m tflca1qa*octftol 

n^)UEn£J 

- 3 K r jej^o cnlffll 

dKKKl^ i£fi 1 i , 1?w<srnn 



rawn’OiLuv 
aJDiBKj^2 

t&TT?] tj j-ifi.i « 

DM S(Wl^ 
nnlp1^9fTX>OJlgj. 
cnjjonjj 
QjOJ03raSCK>^ 





m%7 <S£33crtv%£ GEKJ6 nl (Joseph John Ihomson, IK36-1440)- 

'iraniudlrAi^riiQ^ift {Residual gas-es) 63i»g|®s ^aoMStri 1^ awn wla-ijj rmiatuIcnQ avl 
r^^maajfl i^mdcm Lrajcnya* fnj^jsl^jfiuAacni ^jjijioajj aiamailiiai 

^■jnTLTUTV^io attaiay® . . v>nil ^ ibsoj* 

frilralctwiftflfljrfhCDii-o €*ai^' : -7>] gD^lraS cpIth;* ^Ic&OTtrou&OT 

d^sme3iafi3®s iia^Bfi-aiomS cffiamjnjsansi* o^mTlfiiSTSEaejol i] 

I- h : ^:, ttflM H . I P^-JI 3'TJ •3‘Tjrr?,^ aurti nrjjlu £ JSSdKi JOT>Dfl?l .tT^STCCTB ), 



■■©nrwplfil ojadwio 
« -rtn i^ajj-ea rd ■^gr3iu>]bj^ 
tiZftau&n ■‘gorogj^gn^i 

arastf r^aainpai ^lcasmsera 

121I0 f 1 i iji i p tiTir. i c/i , 



TStffllfBa flfidnjrifts 

"oiuj-nrulg^nii* 

ITO«r$ 



mss oiTf^a {^□6iT3oaruu GOO«rMffifi3a3 (William KoniudRctentgcn. ibjs-ims) 

ri&»r>;rann * .’dajtf G>.->.3sniS riMcmaru cro-^^item <&raigt>itan* tfUOnSdo fljra -CTVl cTs S] (TOW nart 

TOfttnamaiilfflc^ ^joej;*5a<ri cuajj. raroru (I luoresemee) 

tfliowiia ^lg^3rfT>tg>0'3Pl ^ensi- J 

■fl*§tojBS runricniesflri, i&simjQtUdtaotnjo 

-nj>r;j . vwi ^s^oTo»ru^bis mtonri ijltfaiespufi mWrt^orn^o - lac&^itnrao 

T!^ “’ 1 ’i }.jT i ' ij"s : i ,i-j wuyl y : . oij:;*}rv>j ^»tf<iTT*™vl 

■ lL j>4qv -,;rV n®onf>J*Ti!i t riom^awifi rgmhJana ^railrfb 

1 I " ' * ' ■ I I ' ‘ 1 l _.l : -V) T ' , I I ■ " ._*’■' I 11 '■ ■-■■■, J-rfWI. 

mxiffliinnfflSOTjQ ■ 

j>«i i gart ^ gl© GiO'Tno^ • o -g)d£ mfl - g o L n jc ■■& o^mflAjs^'THiflen j ■ 

^^■■m;.i -ilk .:> , tj *toi jnii 2 s*n yl F: i’o JjQ;o ru^.i+vLij^iJ-lja^.^ 



titfiarcnamjanoa (ngoacFriscf ajroru mjo<T>B<a*n 36>5, ©croantOOTo rxia^WPC&ujl^o -ujawaymril irviorjl^jj, .-»g)©>1ejjo, 
flixo Oi.fii>*0g acetal ^ (i erueki Tajm-j^emtm acnrf^leia^aoaS rm&a^pfjo <a.*Pl 

fiitno)!^. ©®)1{T? 0foiin><Ba53{QK5li uoafTUufoi jcu-rali^iiTJ-roraTlejej oJl^fnjcJfow^aafai msHcomlctfl 
oioaultannl^fm a®] {mrruifOToaaisuaxjtts @f3<unjraio>30s;D»Qeni, (WBOTOtnflroifmji.,. 

dbiitjTr^u aa^aai1<fe<ri (Quanium Mechanics) 

# 

gro mi 1 <ji>;>fT 3 jnjiisfltspjcflhi m-3»1.^j(i^ aJlej nJfala^tbtn nd^aiin^T^ iai9 / lK)’.tt 

mm;;b>d3613fTT>J; nl®1naH)}fflfl^5Do. 



1874 ml^cj ^<fl.^t,rrliu (William Crookes, 1 832- T ^ 3 9) ‘jOtacioorui 

an sjjctiT «r> jcwa>3o>i ^ j wa n, jo mtonjil fril^fUfltoS <a»®)1cr>j aalci £j <£b)®ao«iTO@^s rto^jo RTitiBlfld ajyk>j<m 

a®i 6>iir>1<.uj ‘ wej^j^o 1 (paddle wheel) (ruicoio ml^l^nrDmaciBt 

<a.K)6TTBOT)D>l 



&,Ern\d}t&><& PLttetB6>3fl«,icm <tbl®amona3^ cm^io injcosotnltssani A^l^oafTn^ 'urafSfjnOo acrtq^laia 
<e®1. 02 t> ifi)biT>liaiAOS tao<TOik9> ®£hfnju^i(ann1®n^ ^rijrufwaj^cfjo ©fu^ltraiialal^fmTOj .Ojcne oraaqnno rsraoidva^ 
ftqitn^lru xuafl«)®6roar>^ Afflemrownl. 





<&6msiragjfts 

aJ3f&sAto> ©joiiwflfrt ib ®ai(d!^L^3«T3^ Qn jcS Qmtsamsi cen^m 

o>cg^!^^m>i. "gei^aL&Mna* 1 r^fm ooj# 

^rn al fl®a £5 fiil!^m> 6 »p*f> 3 (^ruj (G F FitzGerald. 1851 - 1901 ) 

cnra&lt^cBJ^s^ fflotifi n^fDOi^^o im^ai/.n^ 

iaae c^anlattrfM s>nf>or5ol im^iaisi (Antoine Henri 
Becquerel, 1 852- 1 908) fgom&m njoenunj: 



1 ajej^fltsoersi ' 

T-rto 

onf>io)MnS tngptfHtri 
njjmW 
tt!ffiO<TnjCrnj i , iTTfift 
(Jrdti flMfljfld nJffil 



‘'nj)rfb(h!!*(miftu} uPLKOTln’l^ j c!ril<ast <&0(i)6m<fi0 
rujmnij. fflfflfpt&j <&>®fflra)lrs3 rjosrcmnofsa, Ln jnfl 

ol rJtmlfnjjeaaifli) as otimSatyeftjjacrfi 

^®«0bonlj“0(i rujoo^jsjnndsojfmfin. cnjjroynj 
<£>oua<onifc)n§ oxiomfloJifljnrilroS rauooaflano 
&jojem«rntfii L^arflftlaHlrfl ajjoa^s; tiAdojcm 
onotffl acnr|^ 1 ei 3 ifl 6 i 6 Jijj§l§^ 6 nl, 



1 iri*-v,tia ■' s ® c 9 :} 

nAA iftffn 
ssatfidwnfl'* 



af^consmA 






fGW(»3»i))or!ffltii>Bab1(oa, rrj]!3^f.mayso aJcnj|^<0G>}«ninjl Aqss ■ranaoj-aoulftd mlim’o 
rru^rdasl <&s> ocra riilts^y n^crfi Grcnaoa <^<0)1oDarcaMiK)as ajlncfrt^ojtm^ ami 
ficW AOjflira) (ftSDucnilraS ^^jonjikiDim <n^ar><ritoo &memc(fnrai06is0f t [o oj^jj 
a<&aen5 srownd farad) mi'ogm^aiaosmo n^onff r\ja1dMjl<aa30& aniaai;;.* casern. ‘ T 



‘flmBoJluojmKDloosol a^UjOQ ^yooarikri! (fcjjjftot aajflnrao sem e^sneotml dldagofr^l 

gjfiriltn^ ifijaroemaanj^fmaiS n^sinm&lfctrjo njjttriltp nnflMBHBlft nflft .ujlcosmearajp 

HjjlcaliSajo, GJQKrnftfflifkwl offlrmjo trujouso gf^jaolryjSas^ajsjflrn 
rucrtioDj^ogtetyOs 4 ft,sfmiJ0nl^f^f3f|^^alio■ , 



ngjorwod ajoaflcnitafii osneia rut, ®>aoqnflci)j<TO a&carojdl merottf 
fl-JbTHcaaalpdbia^ <m$(.u)(iOtiBBaili0& ,ui5nxj®3cofl. 



nflttilejjo, ^(BSrtjfflfurruwBuaaaaKi u>^D3o§0it/)3nnld£ 
oo*9S)l nnau^nOa rm$ njoldjitthirto mstgjrojtOiai^GnBoain. 



CTlsdcmis&Ei nJom65Rglejj6}s, gre ailrihlfosmsoBs^B etcnjootqjg asjaocritoo aj%s>6rotTnj annglcui^cQ^o 
SAidFaD^ 




cai<?>l (TiCA'iagMfUijaiiTWfc (Marie SkolodowskaCurie, 1 867- 1 934} cm onjogl ^ 

tro3ffvSi(!i)!**6Kj)- <9 bom^6>s ottanoo^o (.rtDsrai s-rxmltflh ttamS^Bommjaocv nJloo>alcfti^rilaD'j (Pierre Curie, 
1859-1906) fflocojloajiSmS LoitolsofroeKaKn^ol^j 



Ajsjcmejocnfl 'iJOl<*M)]d9n-o, i ;o ‘aotuilacojo dr^nfibSlmcB)' 
(Radioactivity) ^tm aJdo mld<jcauoUee>j«8jfu$o 
aAiaSanj. 

aotriJ^l'flft^ inojfiT^eifflfi^ltuS mlm^a tuaaagaoiDfl 

Giiglajl “olljoj 6ifi}6!gjCTaoji3" (Pitchblende) ^gym cufjcjo 
cnldufSianlac^ <aracu>M<iii)ml<mjo avjaocrfloaia smflndldl 
anooicS lwhbI*^. nfljariofljS, caaoifltfkoS 
soaulticao rtM^diisIcuccn, ({MBnufl LnJ8>1 
<fl^lj^<OTlflfyanf^36iffmort5 t&raaid ifl.CT6n3(ijRnX 




GfflttlSOlp rtJtorftojO CfilfJfTTl filffij 

SG6j$c>[ao mtnjOD nnacoflffllraS (nltmjo 
n^nnom^o Lt/JUo ffli>L(0>o raiJtDo ftnojcm 
OMUflaorci on^i&snajcintnijgg fviraadKfino 

artfiflflrfloto-aj gDOTl(TO(E#l 

cmarurBte^ ffoolcrioowofDo anatm ms 
(jiurawnel mnmj. owcoS'lflflfld <3ras«JBl<nll(&l 
oo<uj1g<x» 3 ongt(fl£s1aKD>CD)iaa 
ajeidfasastd sifijoogosmlcoj (polonium) 
tnjo (SO(u>1ca (Radiuni)rwj£03©sm<m 

Aswretwril ^nDlaiu^craA^^nvni 
«B)JS<8aJ®3CO) ‘Ln£l3££i6rW3d Lofckj^fflfiNy 
am)(4i(Tn&i20s' mga® <o>^n«njia> orag 
mind goodIodo eymt.mo oni(d(Q)l(!>l«e>j<n> 
(cftlnd {sracufl <a»m<ruoma oAwdTI ajj. 



‘EWT) < 


n.lj-Trnm 


n^liiSlO 


EKtl. Ji]rjV_Vj (3T9iP»9Enl 


rwfluil ij 


CDnjjfl«nw ufoOftotia 


Humanm a n i <S ’■>! <sl a .- ki t-ti- i 1 an w 1 ' 




: 


t 


i V 


i 

h 

L Wm 


0 






uinacB inB 'colon jmI rrucejo 




(sra{<nlyo<iii6BBgl€i5fjJonm a <0)1 ® jto^ gyu 
aimeroo! iTOOT gjra^lai «j>lgj(anjiflb<o>ja ajis nj^ortnwjmlsi 
A&jo i}i4'TjjimlQ^(TTii. Lmsmsara guinea 

(flOl-OT ITJ19OT O.ll'OTOJrthgjOS fnwa*i®6TT>«0'0!«il 
«e>cs»jo (0M<e6fi»ei fiji&f&finjjQfinjDajci® yodlajlaeflAa^a 

©aJ<ti><3>J. gjffllpj^ajss fUD^flilonr 6>0flJf3J)^tf»1d0iOl«fl<)an8 
(aronffltn; d&vlerorntojflrwj, ffltaco'tlnd mimosa aftfttosfn 
ffljnyiiSfi) i&.slrn^a'B nim3S)>iiBfi)glmjfiJS AsanjaruDmoma 



cmcoi^eb^jdl nJJrtjto aqefcanfiOBjg©s omjeommjrutao&'iWfiji^^s^ol^ag ajomo <zi>js<Dj<a>a»jo 1 tfoaiilarao' 

mltAniBdaa^srtajaaosni ifloand <ai»c$ Gfuxw&sotwS taienicmjo a^O0«924M»jo OaJaJanj. itogot 
anSrflJo (awn, anmajo etSniEffjonil nJIaactojo ©nocdol «^ni<fl«oei50 Gijdrni 3t?«n1tB.aB3ati uuygurilm^fle 
61(T>306nj<d (TOfflfflOODo nJt&lS^AOl'JO & ,aJ«lSnnj. ng>§^fU(JrJMBH(d<a6|iJGU0nUti. nJtOtflGVjBS i2>rabTn(J<J6ribo 
fi)(D3ffisnH3S troiamommjo oi&ajlift^jrfldd ejel^j - ocro«c^OTjnjiO)k& 




fl»poro1aMW>lra8 nflfmjo &6TH}fin©o uUlfflfim 
6ana3 g^midtA^jmroranil ngJOTN^ OJUlA 
GnCai^ruj 1899 -od 
‘ r®%cidnro'a. ‘en/IgnP’ dfelrosmsiBcd. 

'(ar®O3h£0 cflbsmajntd *nlGilcu'o (3ra<5<niD6m;<a> 
gjo ’cnJlfp' ^.lc&emsrotd gppiAaiS-acmjAs^fna 
CHjTDcmj nJta&flBOeMWtf c&6i6TBraiij)l. lSoo-nri. 
CnJ^cri nJI^(i(U) ajonnaBSHsxjfflj co>rao 

nil<0>l(l>6TT> artSTO) rtJiS)sT13<3UJ>Jd»)®j5firBOiXlfi. 

govern ‘uroffif y ^laemsanaa. g5ma»«ao 
'n^nficrS-oo'ooKis^ mxnofoaarai mMsamailoicffi 
cAUKxnilfcjfTnj. (Qt^omlOTfiWjVlcn ®gj ajrnjan^ 
gucopl oiDno<03ru^z»nrr>^o am^leudw©^^.. 




anru)l<*«Mi rdoadcnDfijradl, raraopoaflift 

s<nrarcri\ELijG)S n^itnloai rurnjm;caGi@^G>s BjrJWfflsrrvmni'lrtS dj>jrasm 

UDonjjcrrxii) Tjlu&ralte.raliee^frn crulnuaaaxi ojin(9 an&o&u^o 

Lnuarmjrjltfl!; Gtruoaulm^Q flyacmO'gj ajdSarajA<n>j^oflail. 

i9M “(03, ggitfi utKoWustemcrri (arfifflraisfflj^iftaajo sijJiSrtnj. 



01PjGn<T)1(lUc>-13B 


Grt<Ufl<IBQ-.22fc 




ia 


la 


la 


[Ei^iaotoo-234 


o3timiDend-222 


■S>eKUJ-2lO 


4|3 


la 


ap 


€H^>3§3<flb SI (nlGBo-234 


$>rijM^srnlcQo-2^ 


enllm5iZHnR#-2io 


ip 


la 


Ip 


a3J<JflfTflCOs-234 


&>eifu3-2M 


0rijDa^3rTnrsl - 2 io 


ia 


xp 


la 


OimOOil'vato-230 




oe!ru5-2<>fl 


ia 


ip 








gDdJj(£hcjj.s3smjtflbs^o Gnjamilcflal aJodwjgg d*pt,m&<jn*j;o r^csnorp flnQsjsBao^jflaflteajamj 
c^fjrmftno'i^’kojcmj (urasjfaitrKii^cK’an g<OTJii&o G(i5issirij§ a^xxi^c. (roapMAA ^j&cneiqii crt!i<a&iia(aafn:'l njlus^amo 
eiajaj.jdbCBoatftajcni} gj<iiftac$ gs^yoo. 

€19* €ie* OtCTOofiruffnS nJOSttffiJ)]: “ 61(02 g^nJ^tuilSBlrtjS i^Jo- rU(f>fi3Bu3 CJTlSJ<asfl(llj^}®1c05>J(Tn 
nnjii-ajosiej. Booms fm^grtsuDl&i^o anJCKTiflplal a,i9(3®lm1s<DelO!l ©ei.fibt^soGm^ua 
rultin(osmo €iaj^fi>fLj§1cjli0o^ c a.(DP36n5." 

oiio^ti:n£io(3ajD^ nra^nfimn^te^ (ilto^wiitJiriiBjgj^ gofrilryrntt^cD toMswil&^fls 
6 J®i 'iJ(o1<ftad6TT>o nigeira Amo dkjosKmn <3Qj nruj(!86riMmj)«,lsl 

cejtM) HjKnjfl onfujl ^(CT^lt^mlorD^a j sis (Oi^raSrjxi-dwnsa^ (Wflilroj 

^tfi3n(no L rai^taSrjrjafeioniemgios miSflJLiotinviafiji fu^<s<Diffloca1 nn1(i)1<9di6rrifii)oia;(BP£!iaiS6i1 
sjolnooit) (a^^fiCDdftilnisrnfiBng^o mu<36rnnjHyjr6i1sl&Ji©s ASflrr^arYjosKiiifflblGi.ja, gowiknri gTi^BiOfU 
miCoafleiJDtnJlffl^nTi ailej AcmsarayS, ngycrolaeia siAimatel^orjofflei (mglsirtnmol^orntoiMGfl oilitfl 
twyl(96»6>ry§i. aij^anuiixtB Q<a.oemstuj,jw^ mi^^^eitebacrBacDflfflifrni jcti flji^lsifaroiriltaGifltf. 
ggrtolm^gg fldkfctfltSiiiem* bo,! milnuanrofflacofl o^mrilGrvoofllnjCi i&tko 3 <7i3<s<rna§jnjrfi3£>j(&<nij 
firBainfl. 

{TOi^fgHrfl'D^ aaTfufl esffloaKiltuf^ijo coiaioroaiBinn fiiajr^fl&jawaj osto^ ©(BflnijjBglBJMirfi 

anjocnil^fil Ajadsajgfi Asmiiroufl 8u6®d9ooagjm>(tr!, gy»> T&bTTteroy&rfitf (WjG)^tfKHD> 

ggJtmjo wncoglril aJoeSttljaS^i® 3 ® ©d^aLSDsm^uS gjotrilm^ ajjglEjjBKNail 

cn^j^l5Dfcr\Jle)(^ ftWifls* (TOfmloei gi&IosSotSMmjiSig^os n^eg^anttflcrt sn^&i^aijo ajlal&la?) 
a-JMtajo fwyifl'ifl<06i;o. ggiuilftf arracqioaildii miosu^ f^rm aaK&ocrrt mdAfiinjgfli 
GOt'uiteqjia (B^SbtflruGJ) n Jonarijl(ju)aaifflD^ofti(3ila>lsajil(533 ^aorcflaMiHflacia ‘oatMm; 

tn^sis rcrc aimj ocrKBroil&i^Qfl siQicuilstnj} oreagaaildb eaoo 2 os (oi^tbjq, 
dcnoolanrawfloS rokrojgigsartlsjrfl raiotfpofiflte, bo<&o 2 oft- Aocngrtwiifiir^iu. 









1U13 






Msnk>a| cradle miimnitmuA frocgo 

Elite* cnjaffl s^jo aiiCTn^cronsi Hraafjotiks* fiMay^jag lajEkejGB&usl 

&n|t@ffi}>G€3<y*4frtf3 r^)ar>MTi fTraola^s-^jrmnfi. c^ry 

fatso ctud^cpo ipotocefljggjcmnflogro gjjfffilnr^ dBbjraemo. 

ftatj^cnjecsoijj ^g)rrmoS hk fatEo^)teoi3> fi^flrnDCTftrikfflGo. 



iszi-oS G0r\)3CUi1t&oi sjcnocfirunsS tuizescjoto £^Kj^ ^anSLoWI 

noxfo&ig O0r^|_s1ra-<T\>3nruf^1^ tOiflanlt&uiS nrra5iBfflle^]dE>^jfm^l^ or&tegnno l cm&fru 
rfl3 SflKHQfl^jtTT^. goor^aosrriQ ^t;ofiu 

<milcQi<a®i mpr^olte&^^ereomfl njeronqa <ro«jniiC)a^o EmlGQBfi ^tsp^tojag 
^ffi(|aT)(mQ>l£>a^ jJfera^bfga (m^ffiOHBBfgja o^a>^1<e* t&mmnrniiaaomL<m€i<^ ojczkyii 

©skjsoj aJO^^gl^cnkrn^o sSE^^rasjit^jA^jfineD^ 



SlfiSJj fliJOto CR5^<0TO|LDt> ?S^.fflCi®3^ailra]CTT?^ 
o^irifjc iDSi^nite'n^ rar^pu J2BEnj.iiSb. nJts t rMi. enjui 
l®}]<Ch5 *l£]l nJJtildJ* JaTSMa^nTi zkJ^&l^dhofOtlT\'i 
gOO» ^CJ^(E L B3iJTT?^Ojyii. ailrfhlCDwTUfiailoS fiJjOltHmj 

;-iijajcrLi jrT>D ansa. J g^oca-j 'TJrtMSffl-^ 

rrylrCjS nJ-^i^^tfh 1J jrtJ;- ■vD&Ja. gOO** AQCWma 

rt;UD^Q^D^rLD *TO?gu EJ'T\vo.-T >; j>s m^irm 



r^^v-uniij.-L^ j r l0Cj ti looTui, ™^ (Niels Buhl'. l8R5-!%2) •Trj/uVnjrm: LniuStiiortfilrfi PLjoInn^oa .rhr,n-» 

g^tteraiaflan^ aiiasmcg^nj™ j quantization! rn^-m audSi<iu ^pal tMax Munk) g>ci§ gnus-uptnl rwuifeagiri 

mlHjifru i^nrjcfl m au ju / t rtjttfj. 



“rrfKrnp, rjwftaciima^ "ci)T-.£flnu nij^j” Httsnv anm ^^c-Aij gjg ;- rr> im<s 

^unoaS f?Q0nl«eonnj§l^(ni(on. cuV^tn, {3T^»got?.j 
cdbt^o. go &j <ai e- .SDem^t/S jj?ql (rikiail 

in>i7i?Tj:' gra&iR mlpi-oi .gl & ii ag rm^mmaaa (Quantized An giihir Momentum) ngraa 

ro?3s>6rTXTT>2o goon (orhits) nnainr™ (Shells) st^#i »tljcu la-ang Aoa>^9] 

-ig)fmja ruiTjt^njTPn cdOGranj, rarefimsmgiijggj >ppil.Ltf,pi:5:nji:j.j^ «gpi 

rf£<^S3*Tnje9*U3 ^ilrfelr&c£5mD^L T ^_- ^OIM^Ollgli^ -gjffldMGGTBa CTUIVd^I 

7j^fJJi3t}STTsi3 ^Pirtha.Lb.Jv>TT] ’ c&U&eG) L.'i0^ r'r'Lb'Pi J J r j 15-11 r- mlmflja J1615JOiTTrtfte5fflS 

mxmmacujp* njjo fn?cM?ia©niiro ^rainoiOi enrtf ffijpi 

rr ^F s ’ <is ^w c&ifiiBS^s o^i-nj.-tjoiZiCh^; -TuieoiajtisiMig m1«Serii^lc95JjfmRS. J ‘ 



(ffl$^bai3g£S>S jjlCJ 'TuOjl^MrrU 
T._.is jru6srjb)£j rult/orafflu^sjaaS 
ecmaolfiXT^ ar)<SD^d!<s^ do>«1 
srasni. 

■'■jKaiiOJJilitb fnjetoJiflhLSo- 
irf 





1916 «1 ay \r& cjjaiilmj (G H Lewis, 1875-1946), OKW0(orai(3itt*ptKru(Da 
(Wahher kosscl. 1888-1956) ri^fmlajcS, eeruatS gnjawKnlj^ 

oicfljOtiTT^ <&ocro urua'u) cidjxto <flffl)T©« gDcalajocBjfiT) fmnflimltsa 
dQe>5<a.(r»;arr3omfl. 

* smonft^mz) mfijdBbG^ssbT r>; 

fnnftlsfij-^jsjArto&ci arnsjAfsaso 
S>jaJ^jm>(0)lGI2e)5 ‘ fTOrfjfe-fcmj CilcD^) ' 

ajafle^ a a fumrogfl oanjji&idijaafira 

CTWfi, 03330 STEOCTD^U# m 

nil G\iri1 c^lMEd CTMZffllraa * Jraj 
rrmrO euj ©5 oo gTd mjoi£^<rm>fiBnu3 

'Tiji^riisl^tft ,-u s ] ttm.iS. snfljrafia riag fflofmeni 
rnurrip miwxi)3*rri\zh bTunuxoci rt^mosrn raredkp 
©aj sjtobS. 

63B0& v CSnJOr^J^ 0tiffk& 

'tjoertf. yj n LSp^^ag sJt&rm^BD nj&j 
. 14 ; gjflbOffiaiajia ‘mjnrtO'yo^iJCE'SewA firm 
(COVALENT BOND) E&D6FH gpfcffiMl df 



1925 nQc/Ba£u)3fflS G^jogl (Wolfgang Pauli. 1900' 1958) aijas ofkiBjlrtfi 4 g^aimW (itomaja 

1 630dfinilf}eiT (Orbital) craj GGsre g>£j^Gi53$m£i£>&g qwl®W&b guteiffii^j^aai-arujAiivigjBj. ‘Oniogl 
irjss cril-mso' (Paulis Exclusion Principle) ^rm urdoleiosYn MoT^osh^sjrnicrf^ cmoty 

©cfooeni ^£j^GLsa^]e&o3©^g^ (woem nflciflu) 

cftgtaigya @ejAOL53&nij<fl>£g«>s ailcn^ociWMDRn ffljeiAfflrn^es a^ru^miai^gli&oajjiaD^o feTtKrujInjl^Dai c&tfl 
rajaiaar) <mQqaOo Lrxiw^aoilcB^i^^crea^l- 

aaj tivltiorc) d^SrTOjcm ootaLt^^DtS orarua 

rurJiSSjgg @c^1a|l5OT3u3 <frWB£5t^rrr7^a?2 fTUGKHnffloerri 
g^rtJsmtei^^oeikao mrao cronicao 
(ju1<fl®6)i^sjmfi(;n. am j EJ'x£d3g) sjflnmis^.ea ^ril^lSbangDdrfl 
oliflsj^o cs%3^o mlocui^crntin. macaijo tzsjfrnMailcr^ rJjpAl 
e&icfi6> ^cm ^caa^Rnl^ rararu frilo&iitftf s up 1 )] cnj g t/o - tU a curt 

raliesiio ©cm^sjraflDjfifi rrol^ ru^u^cesiDfS ^iMjamns^jcrn^ @d^3B^ct> Geaosld&jgoay 
fmCOTJO Ca^OTjlfSa CfACffiJb nJ^O<Sh]GGJ<M cm gDEfr^nJOftEJ, o 

g^iTils>cfl6JDpdjise)3OTl &&o<sr& mlnoa^dfeOBjo jradsoaKTU c 

fftferAto Gi^oslifegcrart mlott&oaS ^ssan^a^o s>ijtgjai>^ 

1924 dJ^ml^Dnruif^oofc aiafl^ o>j<fajDsei r^kia<toio dhamtimub mcitotnmMeoaifijju 

in . ^ (Ttxtj') 9^api\ odT reLfinntftgl (Louis de Broglie, 1892-1987} ^^lirrjaasQ^^. 

# 1 

aamS = in = V 

h - CTUOlfflOffibo 
















■ft.vlenmn ‘akwtbo ctubi'OTlow’ (oraVtorr^ n>]oA&> 

iwmo fruosnifnijlajacrf! mao aj<5^ a^jcdtentm. 

ggcrri mouwa flMTWJK.nroaaJiiJ» (ZKix^lf^^cmwkft f^an^rrarfliMMifl msl 
rnjKKTKiKMw;(Tn(iji Ajjtii?# «M^)Unxi mi>ii;c>n«w(nn^iC)STfi, 

"Gjsm, [ms^3 n ^s m . OQcnjHiKTUKrjtj, Lnjiw\riJ 
ajatamnroauorftfl, fro®* j^tsacrticiAa^jl ^BfiB^kosojiisjos njlcm'ks 
rafismu ggccfi nvxi)^fflO<0Sit aKrofttttfiraiDKrflaG] ojViilO) t/&3SiJt&j€>g fflanlajl 
tfl5KKT)]o garailmj <a>sfeiaia)j. 

^orruliflSKBfl fiWkflewtnWifruVaJ rnygficfl crtotftoanud <Srt.io6*ej ^imtsso 
o3^DnnlfMtvj]fTi;o njiinsi’ksn^na® ^tnifiiwogVl^ njB5l(!jia>rKD>ieir^ 1 
(SrjtttcFKluffliH'o d^jauliiKicoi aakMttcrndfiaul&e) nfl'TajeaanogdSbUt/i 
ruir^^rnlrtuoaiabTifi ajaerao ^£aonft£ttdtoei rroaiVKTWJRua, 
<rik&l<sdd6mfiOT$>g Lfijaiijlt&sjaflajo rulu&r5l.Mitaisumjti 
aflK.fai(3KtlW)O0o o^miariipjpsn^ «!&] m>lfMXMCM<sAc»^ 

oileaota. 



rifcjo&rra& 



rij^a^iTnn ‘uruai 

ffiiaraerrtL 

zsmR ifi»3emja^o>y^ 

<ruo&Dnj^«j> mAritac^} esojcu 



IS 25 sjeiaaLsacro^^, niptnilojcoijets 

(Tijjfsoainijo GJKiiKHGni&gtoei raraapoaflA snjtnooiio 
a/1 J3fl1cfr»{s1<6ff!5 TnicfilfDCffDil 

<& rulrfi" 301)101 (3 

(Erwin Schrodinger, 1X87-1961), 

s>cii<$sm$ o^fxifnrt^swiiitatf? 

(Wcmcr Heisenberg, 1901-1976) ng)(rrflftftS (Uftrwiij 

GS<D>3OT Tilu^1c9j(MTT>SBBu3 m>K»Ln0M!O<nil <nsm0)j 
cSjinijo fiifljomjfiiaai enaj *f«wo«ineo crxilr^u D<ira> ’ anmlcrS 
©I^q mpJ^)]c9>'n»]cj O&ldfanj, 



«ari^rruofit>Gru(au>1siog ana ru:>.£bt ^ jlte. 
r&smo fflfflLSlkflSmj raraslmica 

ontf) sblej^ amitf n»n>om emei 

mLnKflwriknj 



Ot^^SBBfilOSdJiO (tUCHMUBhfl* 
gicscofja rroJi5artio enjaVosii^Mii 

^ImicomaiwKfl nfltfsi3l«fb 
f&kw&irofyjo, gg^ tffsnrflHn^ifflaacafl 
rn’^smcoflioocRl dk’fflraao. ®f&flfcJi©5 aoj 

(vfliiaiAildoa<naoii». 



i^ororuJiliBojfis 
jjlbmaj gjp ttiSjatftaja 
.^’i^'kiT-^h'-ini nd*® 

aamj^lomnS ucns^ 



1926 





nruDoj^LE^y. ^iscraa^o- 

^brorulcr/o^b^^jjo ^a^mDi^ejOTril^'S niltsQi^liynlc^jm^sfl 
tnotttil (B&ajtfsIaQi ft^osanjiijo cmazrD tma^g, ZiSdsmjgg 

^Giou^^Bi® 0 ^ *g)«3rc6>m ^an\oiaji&^ 
a®cTT>f3>1bm u-f ^ l ^ ^rrrKrrs . gDGrflejjras gw 

imi1c&T^i^jrurrD oJam/oc^m:)^ m^^iiic^iniue^^TjL 

1859 ftfli, era] ESJOGjEtea tsmiaaiiltni 
ffiKvrtafl|qoyo 

rafltm 

^&ia>o nruou^fflaOTmlmjfEcraf&o, 

•nil-nilui^rao mlraT^iwern ra1tiril<feuS dabracrerannenj^. 

rafiirura^t^tfeDCFnlA TO^^Ls™s>te>ej aJlaflctJ {B^n^WBflmflmjgg inj^uorasi^ 
gljQQ ^SdBbSGBSlgl gnJSCD»30^1^9^13€fmdDflra](TT>j |DGJK 

iiJl<13<S<J9flJ(Q (1088-1970) 03fflq3 (jiiJ@3Qrc>WB) fijft&lmim 

onfflDc Mjtm raaaaS m^rJAGLSgmSc^^jl aj>(^Laj)(0»gyras ^aiinf)^ uaasmo 
Fig)i7nlru©^^ffliaT^ nJOlcMjnS i.rJcstiBOEirnaaj§], aiaiim frojfioaj^fims) afluti 
rajaj^]frr»fai1&j]S& rapm^enjrruufn^gps gonjja Giueia^o o0)lw 
Qt^'jQmn&bmtrfi fflcTjq^l&iSieaociB ajiplq^a. 



1930 B(5j ru^^onjKnlffl^j mtEWjHWh 
g^6?5 n^Sm-O^a {/?.jRT>ClllS!/*n4ih13B^ 0 
ram(]^1^ifle£ifl8 tfliiOGrKj ernes 
CQi[.fnr>fiSEi>]fijje>s ranT^ L a^fl5iij>]rn 
mjarnlj^jj. "i&JosrFto ngjcn? 

ffiti^ajJ6>oj&]JTn r j, gDGrflra^} nn&BA<e»3e i 
Lfiic? ^^znQ rflttesl^ejo fiiogo coil rajcmj 
GlImtTU Gniaglari f 1 90) -1994). 
‘tiweieinafnS-csaiaena' -i(j)aTi 
^ya(0>™nleji6)S gra Qjl^ft1<A>i9l<w>3o3 
[UDflfl <3 Qi(T>Aj<$ 530ri£} (3 idchJlhtXHZlS 
ssmosTS ri£)rrn nJ^nojAn^o a&rfeaejamft 
■TtjJQTj; iZlOjUfro S) aJ-Tjttr^ 

snmoau'b^nm^ g^lro^ fc'mfimoailc&^nn^ 

ft(,n£(U>f>1<& rtnsns < 1896-1997), 
ermrucdl (1896-1986) 

ri^nrilruffl^oisETOtrol rjjncjKn^aitTi) <d>co) 3 
L!3i3rtnej-0[)(d6njl$ra3 rrumlivicno. njs><efli 
aJf9CTTEnJ0i^2GH9>fi3n@9(DJlffl|iTOJ @>rii. 1930-dSi 
SltoS ^\JtJ^r>nnG fir)3(3i.s1 ( 1897-1958). ajeiaa 
fl)1(3 (Sn£j3(dt») ( 1898-1974) ^nmVud oxibo(.<3> 

®$j©@ “aaicii rinenrAKiT d&sr»<es>&ifl©j<m(tffl rr>rjcn>l 
SICl^ Ol^ino AG)GlT3(i3lL^]n^^Gr^ 



1950-cy : 'i. T- U’L\*3^g;Gffi .r>Tiiaitai^tmgjo fc (rudi rkC^'tttyo *hffing 

»>tJ L - ■ ^gi/to-MraTTi -^^flonim tjmk 4 (Cletnais Roothaiii 

uKMgluk^ dhranentf {Ciimputuitissul 

rhewpsw) i ijDnrtKflu^njgtfi 

udf?* -•-■« V"0- : II, ■: ll-T Ti-n 7 i"Fi ffl&rtl 

rkJgJftp'jD AOOjafliM^ L!l 3Q)T5:^TQ :-: Airing gjfifl, n 
aaffwiiu ®jdeu4 nun i ti ■•* -■ . :-.: :op □ ilf -ki i p r. n ifehJteVipgnraii DaitelcMjn. 
itoci^hli^ ntim-isteKi i g*uu-noo3 

ij ;22 rdrflfMffTsaBLfl ras^j'TrtAnj ajrrik 

™itor3 ^JCTu^nfastTi^ nni’3iTJ)' nmiEcm 

Tti:?Ji. .-i^'-rnjni. ^^lcu njfitedtei^a. , |ffre. sIf^: 

grtrafei aflmn-j ^Ado^xmiini dqfl-Mj^^rijno <U£i;-:7i»5mBBbt‘» ! 

ti n r’"1ir>ri-t it;i 0 ^inv-Trijn-m CT3Ct90^bj^;a 
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'TuiiBrEftssBO^ ru^Sn l E ElJ-3^2^oa>^ Lrde^^offlm 

tt^jrarc^ar^sre £^30rLrtffl6Tnfflos»l ‘mj^jtaracS ctp® ijr-Q].^ ©offlfnKJGrnnfcri fi* fiTitfefcftnam; 

' ajQ^t/rsfjl^ ©osmjD&ranDiTv (Magnetic Resonance 

Imaging) ris>eitSajDnlaei ™^enj^3 rng^^^t/5 da^sn^iSH^acnarffl 

ayoritarai ;*tjai(ac™<T>Q ^joI^sct^q nDam5^*™d)^ g£tfril©m gojcoMtfflja&jcii: qenS. 



@©2 BDasat^^teBJ ^gjriiasloai^jolyjo c^ajflrns^ 

dM>jgg fm^o6urj@2^ s i ^oil p;m nflajc&SBOO^ 
d^ttH^rmcm^o ifiQni&aismT uG^a^CEotfrri *my^jhBK8 
acjuT>fj1(£5 ^©^^SfTKBkrS" (NMR). 



i^ji&E^lorx±_OD<Tj ra croOT^nra>^raira> rain&nHffla^Hasmlicai crunoa 

'lElcBe^ffe ffloyswa^jj ciTOnJcfeaL50(TuaAi>ajlci»2fi>B ejc&>a^a cjD^nrBu^ 
i^Gitf}£>to nJ^I® g^^jcmesQua cTDjfda^ldM5a<T>jo ^nsirat/a cru^na3s1<fl©;m} 
grfnjmr>^g2® s ^isffi afr>f[j^l&ia<flffiac^ •TLinoamilie©^ 0051 ! 0 ©n-KOiflDj. 



«aoDf^ja> cr)Viffl3€m f&ocnflMijo ©rxiaisaglcsto onpmil sznf} gr^tti3a<MF>A 

git^n_|anr> to&ajfifi&jjlejjo acr uisp^ssroi^ cmsaBssos 

g^njcmeaBg^® 5 ^ 6rn ^ [Da ^ gftryj aifcjfliirainTiawlnraril cKSonJAdL^j 
rnStitM^lsciffi gnJ*ioa:>at™tt-|s ijesrojanjan^ 



gDftJr-UGDQO CD^fpbTftlS)^ tfEJSiftffl 

(Bimloa, ^ 'T5 gtil <& uqo m3 ^ ru^o fl>m 
aj)Lcw>™jo TjeamJfiJOo kahoij 
(z.%.wkrn oilifraarua i^JOrJltasi^ 
QQPEmjereaa^fflcrri nr>3o <s*0n&t 
©cr\HO>{pft& Eacail©a| (gacnIfacOTDl 
<05</ii <serim ettofiA(Aacraug>p. 
gpsffl^jgjg ®$2 nJAOfS^mD 
rUn©OT13fB CraasUAgltS&Jc^^ 0 
iHlrutraacrutfmimlG&kdffl mxiflfM) 

^QSDOBJD 

ensoul go r D i^oc*KTT>fl5> gD<Dj 
r-jemao mig^ttr-A^smlsk* ^bcdj 
i&wjGJiereaiafl. 

^'plsinjirD r^macoja ru^aiJtzJBsri 
ex>qa?l fi>r™0>L<ra>i^eQirAi6m(3ia 
®JG4 (aiiirajrmruj^ajiaoi^ 6>e>030il 
Uj^aijo ©ikflbOic^c^ 

(fiti^ErfiOi^L ©©airijjEJ^aflSrrn 
ailcBboau^c^^iolajaem 
jgpCrftoflgfE nffiCBOfDJa GnJIRJifeSl 
Eiacaol mann/S aj^jy ©Ajtgjmw. 



"rT^fiwn rrr>te Qft ra-jr> /Tj^jaraAn^ rtysid0(ffljftrf rrflssr?^ atans Ajm^rm 

<ni(9MH»irf irassntf. *qt 3 iii-5; r^^wsTci^-aftfluT meitaed tigo/taisT^/ 

&>&$ (TL'Sh iStm&DXi- (kwhjk^o njfpau i iLj&tfniawl\-Zf&c>c& tmmaw) wmj& 

t&£SJ3XKBffl 







20-30 [Q^<5017>1 

iE3®JZi]gjg ^raGfDcSbQ ajeitfcffi3ni/^ 

fgiffll'CQllfOi cfc3S1TJGlftJSjnTi LD^&J^Ebffliriglfa^ 

n^fjrujo gtDMfrm rrL-oeiH (9 1 ) 

cD?jOTofl^™jflrn35m r tVi®oTrri f CH^CUDdW 
cm gp ficarog -ribj£nl ofl)<7i>lai{? 

1^34-n^ G^cuilea^a fiii^Eife^iajcoi 

cfi»bisn^i^ii^]o[^^m]<3U5f^(B3€ni m^tsoenlaj 
sjcaim^oa^ KSCDizygej a;eic&i6SB<j& 
ceit^cp 51 ^gbrno c 3 T^n>o^lij(ri>. 

f^raaj^ i^DfOo d^oeraKn ajejAGarauiiEfie'GfflbJ&j 

aiO€ms^j 

S 3 f^ ^ 9JeSi5S3Bi ^ 1 ftttinwsl^g, 

SJtTTJ a^J^STO^S 'an^CTUpasanjj* 
furafii, gDfiSBsm rurafiaT-i&o 
‘ [ 5 an 8 m^o 3 <Tfl<ftT mi^Asmu^ m^^slies) 

GNjjg^ 1939-GXl Cn^<tid5l<9&6}r£j§ SifTMJ 
fimlcpo fl^{jQ>1ajaTS| cnltia1(flajfisn..p fOBfia^aiej^tio 



rt^^^-joDa^a mldalcoaa^jsjo 
feJOdtiJ, 

^C 1 »£K>Q£ 3 £]JO ™aiflEd 9 s!i : rig) 6 )f^ 



gMEfimO** iD-tuO-roa 
< 3 raaifn> 3 fno «-kj>^nr 5 
ajnAc&i-eiQ§Gru, 5 a? 



( 9 a- 30 ffijekSio). 



t941 ArinaD>ra}Sa<T)(U}gg ofr3£JGMi 0l£ja3 CnJ^GSTU 3(icr) 1 Q ( 1912-1999) flSftflqriOHTOltiK^ anjaf>3QQ?1^@^ 
GajSanfi ‘^jagasrotoo 1 a®m 7 94 -aa©OTS> ajejoba arxjin^s 1 ^d 9 >^^ 3 a»X ©ainiflii cdjato 



\sOxT®nf\)ioanili^'s 23 ]a^^aa drirtrertmam^gg (pra^rauS^ja < 3 raai$ flfl;sd 9 ©afl§j. 1997-138 flaramfruamaacafl 
da>6>6n3fsra)to ‘(fvlis^Dtol^'tSeahoi^um) ip&-aiMxirKn 2{to6-d. iiB-rawoiii) a}&Jc&Qj;o 

fry^c^sla^^qjg^.. (UnunoCttuni) n^rm (HiacwS^op-fli* maaM^lesaGm nmim fljiaril 

^^rtj^nyS, 




pflmcrujo 6 tar>Ein&S^DglGi 3 }<> f^smni 

nJdtlaasemESDcd aH o| 

gjMi o^;as 

®!AS 6 lo.fl 5 IriJatfOTO CPCflfiUTDldKJlfTTli. 



ammneio 1 : 0*30 fT^rp 

hTslirS ^sjsjweE aoKflffloflBfliafflji&msijanaa'iril 

bira^ eniaDja^aj i/U crol a - ekj roal-o^ ctdj , ajasnso BCTtimLflBH^lGK^ Gnjsas 

Lflsvj cflfiifivm roT^i^sksi mag rdctflftiftw^js GflCFHrC! c -iJ 

m-}d3h|gj6>s rgraslrrufiam mT^Gbrn^JSdEb^^O'iji fflh&toma 

^^aaag^op^ a] fmaf^rLOo, 1940 -a|^ <woj fl^*ocms$Rna«& 

rara<Dniufl c^^§toj<a>gi $ a feissIfR^DGni ^s{T> ^om^ffiaioaodsal 
r ^i^^a-Srrn^l,-aifnJ T rt^on hm fiflca&r^iragriJ^ 

^frnj gdu airiJ35lnr>l4hcA‘ 1954-cdtk arnirttiin^^l m^sig efnats&mraiJ 
(TUfflaomo <3@<&3rt£}GH3En (3ans1S'I»fOT5)l 

hiG}\ flruaaiuam anjofiftai wn-tift, ®oil 

c&ia@ aj^anm nj^1pf)iaj&mbgiKiB ml^ci^lai^<sfi«mQecn1 ce^oH/D^aoj 
^6>d&]3bTTi OllailtJj RiOiH^bOB^lCvSi Cljkm^Sg 11,000 OQDCinD^eP^™^ 

0OJ .juJCffiCCto RHfttSg,-ino ^L'n^lSO'3':.dic9b> m^^jl 

^j<&0Q^£Tiso^FI. fO^OMfl<j^rc»|o L^il^rrJh-j (snucHijl^fl cBJ^smlravn^as 
vm}rm m]rm^ Cr^wuej ^srnaiU5d™irA(^ rmaem 

mdjilij tTirD]; ^sfoislwicaS s.^cuijartjDuSi uiwmynio 

nvnLnGXWOjiAaujo ^jslxj fcflreoasHon) 

Qmacbiu^ croemornei td a ^ i^tjtiI mj, jcmj - 11102-^. 






(grain oj:) ’fu/l 

OT%frnlnju' n£)fm o njaglbi^ol nj]6is iujchstt) ^raj w*t(lfltnfta8 
(nlnr ^aa BHrikn<£b n floj ra&srcud ow^o '.sieja^Otfligl fteitM 
ciamhsttio evajqjraqjsjnnrai. caragoaj cray^s* 

'6»«soo6iuo i^irolauT |RNA) <»ri>3ra&3.jjo CiKirTn 

nilnilujnn&o (TToir^sl<eo^fm«p1ej]ras gaowd 

(rnrolsK^ aikHflu) slrurtsS irjai(3(oraKTW3By3 cruau^ao^teicn^o 
(gracmlra^ uxaafloeni r^dSav-aa ruomsungl 

ejjrastaijo rtjjil r^nr* ^ ojevs ©onruOijrajrij^gfl n^ex^rm ©on 
^ejo^cfwfl e^as 195 3® S. (Bra®)1ra^ "eistn taramaai 

raijmo a aj^cjryjs^djj 1 ersocQ)! rassaonomS niosmuffri ( 192H- l 
(/i03fl&frulmj uBtlsS { 191 6-2004). zraolmj raiTa8«eoTnicru 
(1916-2004). oraom;&jl(^(u5 ^^@1^ ( 1920-1958) i^cmlni 

© 3 co>l®;rmj gra arngnmnlnr^ nJ<tr>lraS. 



s^>a«»u^ assy eiraftoji orawlfnig^ {I'ootju^an.o.u^ 
d 3 heneoi«nsKjvj 5 >iejie)s. ©rruOTtfroe^ralraej ©ra; 
OJEUlCD -drft^oKOrani ai>l tiJ), (HnjaglmfldHtiS, 
evraesaj ronsoL(Ti>i) 0 iOi r^nrnloi cobras aJorn^ofl 
onicara (&>s>l 6 Birafl§^«rB. 



fkul o^nfl n^| «Pisrn 

i.aCirtmj 1 rrL- i.dfcltfd- 
1 ^ 61 -^ fUOflJ iJlCJEfci 



LriJeEfe^lrffla^ f^s^mprvis^rTTi raismrjian r* jfalf&adftTS 

v&jQitwlttl ttnj^^kisldiffiiDnS u 03 m 5 L cn>iB€in m^y 

n^gruju cnmlffem ^^matjiasanafim bsIoj^q B . G 01 blUr 3 § 
csnisnimj ojja£cmai)J^ 1 1 917-1979) QU#V&€mu&§ 
i^n^^’^n^CiiiafT^oja (1925- ) mjotxi&o cu^tm 

tfxRUeamn ru 1 ^ 3 dflnd}^gja tsaj^un tfraaa&jto aJ(6\ 

go «5 nru^slaasiiy 

§<afi. mjcoofio *£i§tfjritfa ®o8^cB6)assim rkno^lc^mj B |2 bgJ 

rnfl&aiosrn 1971-Rja ^tj n irujctnl 

4%3i«njenfli& o mj- ctr> cam- omlo nr^ lyral^wsKnltfej 6103 (ravl^^gpi^aefS 

Aen)dM)(>dM)GlajSifTT)(5i, iWS-Efli G03SI®IU(1^ CdfcC/} (1933- ), raftCCKKlScU) (1939- ) 

i 1943- ) ^mflnjtS Eajftrm oi&j i^^enj&mleKD 

ftfirikd 60 da^fSmisrpl Gajdknfi ®ity&qjS£<rn bg&j irojmirito 

caftf Bj 3 L^ 3 ^ism^oQDpliOifn>i nDjggcS ngpni ruCTticOTjttflaja riftau>riDn§ 

<ft 06 TE< 3 tf 1 a* ' irflGTO)S)OLWfTVJdft! CBrfbJSo' ^ETOilSJClj} &y$dS^ttn1 raftJfirrt ajfti.mlmsirljfi nfy.riyi 

anoaUl Lfe^^Jccmlcof (fibOfSGnjsm^ ra^oj™nlm (btookS l snkd^ aln&cr^ciaDj^sB n-ln^' n^>crrS anjc& 1 §|. A«em«na> 1 i 9 
moyii ajrtftfaS J)oaird 3 ^c^ ffi^ccpmpnjj ©m^loio^jruomacnil 











nj^arurruQOTl^ 

^jc^o-cod rneiltQ; t hvit 

■aiOflifl. rtRinn m,:«]o^ol^ ftrU3@kjffio|^gias 

^.jfDlio>ci rura1<saaa<i5l<ee>3Q. aj^erma^ro^o 

2.3'H'l 'TJifi-ilnJ (33(^3^^^ GSnJiQS* 

iso /-eoS 4 eiliT^a esnid^cjonranj^ 

GDCTk ml&BlajGri. ^Or-LjJ^l(ER>3 Aj{>&Wij^C3^3(S» 

JjSTUniJ (>f&M6flrsapii JjifTTO rUajJ^aJ^ftn 

eraaeis ^fl^lojffnprajBs T^ameaiK^ 

11*30-133, O.IOCJCT\i ofl^G mlAfl’bliTTjl Ij 

' QSKjyawGrA' mlrijr;!^ ( 

dhuft m-1 fiaR cbo o rT jg gjift n^c&itaaiJMj suook/Jo i<9fiu<eigjn>s 
flJ)js«QHflJio>lraii a€TBjr^5l^fcrnioe>Ei Tiidninuy 

ajQSffmaDCftn. c&.§]c&.^1^)j tfnjojsl 

h\njjn jWkii n(j)im 1 n! ©i^iirgS gufon^l al^cmj. 
n<ruditfwia4 j'jl&jlG'fii'O mn^oxul 

fflGEDflS m.iJ:TJ)^TTJi2J3®n ^ r, J P Hif p PfarnSh'TEftl 

rajflmj- dfegga eimKcScflrogfS. tftiteikqjo a>^ flnjsG3iBto?iii3 
^atta1ra3^n_|sjai7|, csTJo^ln^jd^gltaS afliflfiirucaja 
00 qib^ iu>— :cn.3rnJiroD Ojd^^^^rrt \ ^ f1ra'o^:;p ifijrc?) 

^nja^laa'd a>oi d^c^teimjifii 
cagtnia&rt e&QA^emfflgaooaS ea^io db^onju x^almiip!^ 

vtnm ugjgj® eojcna 

OfuOH^a^tOll .f>. DDTJbl. 



rtini}ffftf)aca>1pijj3g nu^aiTOo^euBg^s^^a iaacrurj c 
O:HZlQlO6BBfJJ05 rQ^a CUCadi m»l€>S nJ&laij filmic 

2J3CQ>1 fitliguildK)^ rf*. T J ' ;.uTTd OTi'l Tlx,' L- -u - « 

, . 1 .^ 1 -/’ :-:„-...>;i jj I 5 $ lr+. kitVI.-.. 

e?nj§ G^ysj.o j-^i 5 ^T.o 3 cfcQc^iSRJsm^gSGm gDflril y 

rrj’^g. graj 0 f 3 anDO 0 mo. LrU rail £nJ m ;3 cr ] ^ m .-a ■ j 1 

ccb^Obfjf^ g>*"iItsS*fltfi r^aD'H?j'li*/k 1 iuruvl 0 P 1 j^T^-TP * , b 
n &i®ffH)^To>30f)2o C5raaJl€>5eiLaj 

nvi<3jfrik>i mlffDjsa ‘ ^^ , - 

Qjlu^l^«0TF0?Ba3^ (L ^lhJOla^ 

0 ms >2 nJjo^^JlsjniiQ gxD <3«g»anlii3 

nT^ip60OyS Me{TUO0T7’[BQai'i aTJaClPD^l izJOjriTH,^ 
ei; 0 S a>L3^^furj»’l-ni ^id^stdiIiO 

^^■T^lfairmi, Tij^ii^o^ m iiii 

6iDcm:30T3 iyyti-i9i^ ais^nf^ (t^rtoo 

i*a^i0U0T>)cBb^0S jfl rRldJ- 

L<TiT)ommibTH:jCO)l ' : : -3 D al > I 2 > anl 'Tf) Hi j iU' r |^- 

3 Til ri.in pcictnoo nfl)L m Cr : 'l^J>DQ-- H-3(Ss£htBJ nl'jrljil ^g-rs y* r 
r^lfTTT'^lfDl^a O riiT >:I) bl r? l2i G b'TT'jl -?i) (i^Ll)irnl(0> ..^ 
j&iij'Tu ^ lFjci m'M'> c^nj^ilsjTT) %dt i 0 'U qj i ml^.lcb 0 g. 

T^mQi^) ■ i] ti j - S) s jTj > r ij"rcf>l t") ,a>ir 

nmlbi&i --t^n nj] ( a ■>■ iTra-Lu^ 5 ins- in 0 nl - dI ce€>;] -j . 

riTTfCifll n FZ) T?A OJSftlJK) r^Df™)l5>]d90CK>. 



^ru^n^l flssaajilcnj 

ai >L^O cfiiVltDOJO. 0 ®^ fT>l(^?Lfl<!J) CTumatf^ ctbObmftf^S^rrn ^i^€)flTrai<E^_peJJO nrtcjlUaj] 

^jolQOJDn^ rruoailtBffljo, 



ces^ajj smlcTolm (1947-1, 
ssno^ainflgj co^OfS t 1933- ) ngjorrfl 
mcS 1981 tafi 

fc m5dfeonr>leB ssmeflefi ^Dltj ' 

u^QnniS^I 1 ^ 1 nrfl®ld^«6mDo_i3uilr^jSj05 

a#) cm Lfii^loa^^s Wmteo 
^ slrrur>^a? 0 ^_|S 2 

■roiuilcQji ^p eu>d^ 1® jcmj ggoTflfiX^ ,.njruc5c™>a)Q. 

r^ypT) QlgA® 0 ®; orflffli 

mjoa/ItJjsmo ^rcmjrno ‘ts^njafiri]' gnj 
g)d3bO0neiQ& ^rasi^o^ 

ea(/?ctfrcfi ffifflogcaiml 

rn^oc^o mid1^1^a_KgfonS A#l^fTT> imro 
^]f3<ijra>(tJ>06ri1I go'T) *«;Lr^35r]5\ 

L 0 :i h t^JO€Tin > ©&J g>\> BJCftd 

mj S 0 cm^®> 
cru^s1^©()9iC)«ns^bT^ 

L fTjru^r™>1 ^fmctsx 



^atngLaJ^if3™)^o cPBiSffli™ ^a^cu^, 
^rcji^3i3>eii^i5>lE!j^a^ sDcrazja^zrau^ 
aai^tSimlpja^'T^ cruo^n Jkr^^ntWifS, 
^ 0 o-^^g>& OTajmjomsraimMS^ 

i20bm SDm0':rji ^raj 

OTlXSrfhCO'k'S t ih 0 bTT^^OTO) 0 r L _| ^ 0 ‘> , rgi^nDSElG 

0 <ro 0 ' r i™M (Ahmed Zewail 1^4h- ) 
flu^nn ormn^^io 

eiftj *0^QO^g0mj^n3^ij = X)* 
®fnjqflSK^“ HTJiE^n'o sotfEto mTerB^afl 
&k&s^cm sn\ai£Km nJi^I-^pjj 

tl-UQ^ia rru€> ^>{^ sckttj <j ^ gnjo™? 

tffli ij mk&'l tiMdl H^T^^cEb .TQj !H iX&l Q 1-GTT?^ 

fflr>rrubi;rrijurrici ^ni™ 
^isoorr?^ [gR 0 > rul^soJDnuofD^ 
®.!75>TQ>^a ■TOaejtto gOGlte^ 0 S 

^ :30~u i^jriJp^kmrs-s r (Mi3T^t;><i . q^jwiiSBnjD 

■rnj[^^t?i^roi^1^F>^ aik»aoocj«H3B 
<=@005 ™x^)1ei3c803fiai dfc^lffisvnnnjsifiG. 



i»iT\iL'TJru:Si.5itfHTt 

ifflq-Tj^u eajLfi^anosfVtoji 
iLb^xoa ^eaigtf y mlsl 
iDil illidO 3 fffM&J CiriJUtlC .U i.U« J 
tSi'i> 1 ':^. « J cl'UkTi j m -1 -rs i-r^ itto i -t» 

*&j§ (Tfan^tiork Shi I eh 

tr3tJ^0^ f^prwjQ \ 
oj^dJitneflu'Ti ' 





Li 

EJlldtoo 

3 

& 





Be 

eismdlfjjlttfc) 



ftjjlolLsl (Dmifri M^ndcictv, 1834-1907) 

^oj<ei^G)S nn&fS^odjWb ©o^ronnlso^ c^idqcd^s aij^nxirtc^/o^ 

saragta? ci^CD^owcm acaj GJ>j5d*g Ot&i^ fecruen 

^nr^f^-6i^i0T)0^? a^lisljsl ^anSsKijtx^ejaJ^ c^^lf&jrrn^ vSift sVriiiOQ'rnt ^ ■ o *itiEl 

^nic3™icoa]§1cex m^w^lch ramj^L^M^I©^ gDOTajo 

irol^o^^oT^. gro ^£^^01 tro^lnr? fuaftfi L^'TiiM> i W>£al 

catlap dhocijciTiLfi ay&fcf ^am0@Ea_p^r> ^jn^lcDMcrw^l ^rrn 

£zncKm. t^nifo<3^fn^§l«s> iaj<ruTfJd>1d9>^l^ o?30jlw^ i^rSi2ifl"ilQ3to, 

mS^aSaiilaso n®nrnlaj5»cDJde^^d1^ aoacr 

^rife>nj.^^^an c^rjfiD^lscTg fflftia&fiaoqfl mioomo ^-^Iglc&Jfm^. 

frOLf^^j* OraaK0J©S SOf&o, OOtTUnJCQiZlQ^ <JT:2*tT>OJk3 O^fc rA LfS -^TOllJ 

Lrd^rJE^^rnMo c^o^aj^a'tiOT^^ 4ft J srrajai^1^<Eripi^ 

roraE^iOcmml^ [^Jobuen&Btf g^sTgi^. c&rmjensac^ ^sn^oitel 

OTJW53l3gJO L.ajmajrr>6l3l3y& i^ralOTOeHinXTTl eKmglllilaJJ, 

rkJftfjIffittVP fficflGKB^iflgl 51CDJ ^SpBTlK^lra^ 

saitxi'jo. ffl]f5kBbfi3BS>g caiMfjraOo f^ailnakfli 

ial _y a^ajoror erac^rknet^Tex^ dM^cju^^jaijo ^fiffl1cae)^^BjnT3^ ajjyrmj ibol^^^J 
gorro^o mT&inlWi^jnTJj* -BirainLn^mn^ ^rrs^o nt^njilfD^ m^^nJOj^ 

n\iDOtr^2@n& 

iijT^LnltAcM^j; ca*>3. ailojei atonnoi' 




5 ^ 



Mg 



Mt 

>fc^fl«fl!) 0 |<lQ(d 
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«.u.w 








t955-<$S (tbfinejfijIsliflSKii'i.jl 5>LFin3fUJ£/1^i]!iJio rLjjjon ajtut&finirilm nji^ crdffl (Y)£JdOito(t]J> njiBtEgftnflnnflofiS 

ffic^^-y<3<^TraTte©im> ^aj^imxtvtglca^eis cra^ceb nw^ooMsflconn 
‘fnj r rw3Hj> ^[riGteiaad ^sarrirrul <S(j3Q<a mjca>q3rri> 

/0Z 6)Sd9bG0f)O@^ ^nj^ao3<TT&pij>rd J ' ^fn) naxj^'Oisnrnoern. sixsraa 



^nleikQ'o 



oScfEccnogftfl (^cu^ixi3(TT56KW^ J ' n^om trix>^srirao€rn. 

ajej<3/i^1c(^ca(;o c^iw^^jitoS, oiasn^xafl -snKnju&rij^ (riVrcnj 
esrJrtflanflWjltDS erjot^cMFTOTeM^ojmi o^sromlpj j era >a i a^riSon^ 
o^JinJlojljJraldSEiifrn^, a2£b9rfBE@j6>s tfLionltiebo, (UBt^asil* fFOoQJ^, 



-4| rlT)l OJ fQ.' ■ Q k : ffHB . 
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